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[0004] ^ itS3t:¥flH4 13 -tKn^iX- « -7^*;^y^i|ft©7yf 

[0005] BP^sfcSBEtt, 
1. 5fc(l) 

Wb5] 



o 




(D 



{^^r'i^c T/v*>vmu$ic T;v*/vmzc ^mmim^mmm^ 

1-20 1-20 4-12 

^n^Jg^ c 7;i^/wS, C 7/undf-vS, c 7;W3^^;^/)f^S, C 

1-6 1-6 1-6 

1-6 

1-6 

C T/W3^>>S, c 7;^dr^;^=;uSXttCONR 4 R 5 (S;^ > R 4 H;R 5 fj: > 

1-6 1-6 

1-6 

v votive ] , XteC ^n^W^ c 7/^;H, 

4-12 1-6 

C 7/W3^S, C Tz^^^/l^—/^ C T/W^^^77W/^=/V^-^VX[ 

1-6 1-6 1-6 

TVl^/Ug, C TVl^^S, C 7/W3*i/*;HI?-/H&VC T/l^A' 

1-6 1-6 1-6 1-6 

4-12 

Zfix^xk&w )-eftStHHKft*ixTV^J:v\ ]XtecoNR 4 R 5 (5£* > R 4 &t>* 
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1-20 1-20 4-12 

VIS^C 7;l/^r/VS, C T/I^^>S, C 7^a^*/l^-;VS, C T/i" 

1-6 1-6 1-6 1-6 

mm+ju-zc T;u*/um*nvk-fz>o )xaMKmm^thx^xh^\ ]> c r 

1-6 1-6 

;^'>S, C 7;^^^;^^;HXttCONR 4 R 5 (5£* , R 4 _&.l>*R 5 te, Jftb 

1-6 

1-6 

4-12 1-6 1-6 

1-6 1-6 

CONR 4 R 5 R 4 &tm 6 tt, *r*l,-e;h4!&:fcUC, 7k3ff JS^XteC T/W^Sfc 

1-6 

oh oh 

Ri /k^C0 2 R 2 , 2 } r1 /X^/C0 2 R 2 ( 3 , 

NH 2 NH 2 

¥m&*x7r^mtt&yt¥mmm**7^nm^x&z>2. iehc^^i* 
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(4) 



5. mtzmmmmviiiM<Dm&&m<Dffim*RuHx 1 (K i -BiNAP) ,r u x 2 (r 3 -b 

2 2 

INAP)XteRu CI (R 3 — BINAP) (Et N) R 3 -BINAP«ffl|S^:(4)X?«$ 

2 4 2 3 

J&tbJPHCK CIO , BF , PF , OCOCH , OCOCF , OCO-t-BuXteOSO CF 

4 4 6 3 3 2 3 

&*!*-t"5tf s , m$%m^ N, N-^f/i/*;i/AT5F, -0"tf>\ A1C1 , SnCl , Ti 

3 4 

CI XttZnCl -CH^E^$^"CV>-Cb<tV>„ )-C*>54. fB*cOft^£tt)3 -fcKn^r 

4 2 

6. MtzmmmmvinM(Dm&&m<D^wfrRux 2 (r 3 -binap) (ss^ x'&^r 3 

2 

-BINAPtetffflE£I^Clt9fc£:^;bU tt^frtt, N, N-^f/V^75h\ 

A1C1 , SnCl , TiCl XfSZnCl ^MKiEte£;frTVv-efe«kl\ ) )-C£>55. IE«c 

3 4 4 2 

7. N, N-^^/I^^/VAT5KX«-<^^V-eiJ(Cia^^^cRuX 2 (R 3 — BINAP) 

2 

(jS^ X 2 /^Cl$r^:bU R 3 -BINAP^BUf5i[^CE*^^i- 0 )£fflV>56. &CfE 

-^R 3 -BINAP(R 3 -BINAPte N SfrlE^I^Cic^S^^ )Xf*^(5) 
MH8] 
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(5) 



1-6 

1-6 

^vS, *h^V£Xi»*JD5C^«rit!*U R 9 te, *^vH^ 

10. MIBJ^ffi*mviII^(D3l^®0^^5rp^-r5^, H^m^k^SrafetHli- 

11. MI53t^'i42m^^^lE{i^-^Hfjf3^:(5) -c^frbSfb^-cfcsio. 

12. mmmmmmvium^m^mcD^w^mm-r^m, [ir( CO d)ci] c^^c 

2 

13. iwriBBfcasaiafc-e&ai. -12. ©{Rrtt^^io^iE^^ffittiS-tKn^- 
[0006] eat, mz.mMK#L&w*m.w~rz> 0 

—Sr. rcjrii^nSr, r 0 j te^/VhSr, r m jte^£, r p jtt^9«r, rMej te^/vX 
Sr, rEtjtt^/u3£Sr, rprjte^ntVi^^ rBuj fi^/wSSr, rpenjfi^^ 
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^ISr, rHexj rHepj tt^^-A'Wk* rphjf4"7^=.yw3£S:, Tb 

nj te^Ov^S^, TBzJ tt-O^^S^:, rAcJ fiT^fe^/US^r, rTsJfi/^h/V- 
^y^VT^=-JVm^s TBocJ te^— v-^y— ^'h^v-^/^^/l/^^^-f & 0 

[0007] ^n^VJjjC^LTte, 7j/*jDKiF-, Jfe^^ £&JB!t^;&tf 3**J^as*§£tf 
[0008] C T/>=3f-/W£^LT{i, E4U ^RfcHKOfciDifttfC ^nT^^S^-Az-e 

1-6 3-6 

V^Ob£<, ^J^m, n-^nt>S, i-^nfcVl^ c-^ntVwS, n-y 

^/^m, i-y^m, s-^^um, t-^^um, c-y^/^m, i-^f^-c-/nt° 

-n-/f;VS, 3-.*^-n-:/^g, 1, l-^^v^-ri-ypfcf/l^ 1, 2-v^ 
^v^-n-T/ntV^, 2, 2->W/P-n-:/nitVl^ l-m^p-n-^ntVl^ c- 

^^f/H, l-^f/w-c-y^/n, 2-^/is-c-y?-/\»m, 

1, 2-vW^-c-;7 0 nfc o A^ 2, 3-vW/V-c--7 s ntV^ l-xf;l^-c- 

3-^^/P-n-^>-^^S, 4->f;Hn-^yf/V3£, 1 
, l-^f;Wn-^/H, 1, 1, 
jvm. 2, 2-v^/l— n-y^/vm, 2, 3, 3-vW^- 

n-^f/VS, l-x^Wn-^f;H, 2-^/^-n-^/l^ 1,1, 2-MJ^^/V 
-n-^ntVW^. 1, 2, 2-MJ^^^-n-^°nt°^S. l-^/V-l-^/V-n-^n 
fcVl^ l-^^vW-2-^5vWn-7°PfcVl^ c-^3f^P£, l-^/W c -^>^ 

S> 2-xf-;Wc-^f;ul, S-^yP-c-l/^vuS, 1, 2-^/Wc-^f;l/S 
% l, 3-S^/w-c-:/^vi^ 2, 2-^f;u-c-^f;H, 2, 3-vWa-c-:/ 
fvl/fi, 2, 4-v ? ^^/P-c-^^-/V'S, 3, 3-^f;U-c-^f;H, 1-n-^ntW 

2-n-^ot>-c-/nh>S, l-i-^nfcVP—c-^nfcVi^ 2-i-^ntVWc-^ 
DtVH, 1, 2, 2-hy^^-c-7°ntV^, 1, 2, S-hy^^vW-c-^ntVl^ 2 
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, 2, S-MM^/V-c-^PfcVl^ l-xf;l/-2-^ 

f/Wc-^ntf^S, 2-^^vWl-^/k-c-:7 p ul;Vl/g N 2-^^/W-2-^^^-c 
[0009] C TJU3c/]smtVTfeW.m, ft&mVt^h^RXFC i/?vT/^svm*^/vX» 

1-20 3-20 

^f;Vl, c-^^^yl^S, l-^^/W-l, 2-v>^5 : vl-'-n-:7 p nfc < 7l^ l-^^/V-2 

, c-^^vV-K, 4-^/W-3-n-^:7 P ^/V'£ > 6-^^/^-2-11-^^71-^, 2-^° 
otVlz-l-n-^f/H, 2, 4, 4-MJ^/l—l-n-^V^vI^ 1-/^/1^ 2- 
7—/!^ 2, e-v^/l/^-n-^:/^/!^ 3-^/W-2, 2-v^^vW3-n-^ 

^f^I, 3, 5, 1-n ^y^m. l-fv'/H, 2-fi//H, 4-f 

i/sum, 3, 3, 7-^^/U-3~n-^-^^m^ n-$ 

x n-^^tf^S, n-^^V/I^ n-t^^f^S, n-/t7^VM 

[0010] C T/^*i/mtl,X^\Kmy£&mWl<Dh(D%LXfC ^D7;^dr^S^ 

1-6 3-6 

3->3k n-?h^>m, i-^h^v-S, s-:/Hrv^ t-:/>=¥v^ c-^>3rv-^ 1 
-^^vWc-^n/tf^g, 2-^/W-c-:/P7tf=¥^, n— O^/V^v^ 1-^ 
^W-n-^h^r^S, 2-^^-n-^>=3f-^S, 3-^f;P-n-^h^r->l, 1, 
^vW-n-^n^v-g, 1, 2-^^/1— n-^n/^^ri/S, 2, 2-^^/^-n-^n^ 

3-^^/1^-c-^hdf-^S, 1, 2-^f-;Wc-^n^dr 
v'S, 2, l-ai^^-c-^n7K=3rv-S, 2-xf;V-c- 

:/n/tf3->£, n-^^^/^^-v-fi, 2-^A—n 

i^S, 1, 1—^^-/1— n-:/H^>& N 1, 2-^^l^-n-^h^-i/S, 1, 3-v^/^ 
-n-^h^v-S, 2, 2-vW/l— n-^h^v-g, 2, 3— ^^-n-T/h^v-g, 3, 3 
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1, 1, 2, 2-hy^^/W-n-^n^^>^^ l-cn^/V 

-l-^f/V-n-^^VS, l-^/l^-T^/^-n-^ntf^v-g, c-^^/W 

^-jv-c-^i/^-tv^i/^ i-^/i>-c-y>h*^m, 2-^;u- c -yh^y^ 3 
-^/^-c-Zfh^M, 1, 1, 3-i ^f/Wc-^b^ 

2, 2-^^/P-c-^b^v-S, 2, 3-^^7P-c-yb^r->S, 2, 
-^b^VS, 3, l-n-^PtVW-c-^n/K^^S^ 2-n 

-7"ntVw-c-/o^^i, l-i-T'otVWc-T'n^^i/i, 2-i-^nt>-c-^ 
njtf^g, 1, 2, 2-hV^J^-c-^^^ym. 1, 2, 3-hy^^/Wc-yn/jfdrV 

2, 2, l-if;^2-^f/P-c-^D/K^^S, 2 

-^^-i-^ju-c-^utf^y^ 2-^/^-2-^/U-c-^Uyi-^ymR^2 

[0011] C T/v=L^sX,v^,vmb\^X\^ B.m, tt&mW<Dh<DRUC ^n7;^ 

1-6 3-6 

*i/$/^~^m%:^AsX»\^Xh£<, typist) /l^~/l^> ^b^^;W^^S, 

J^m, n-^b^r^*;^^, i-7>^V*^#'-/^S N s-yh^y^y^^/^m 
, t-^h^^^xyi/S, c-^h^^;^=/vS, l-^^/W-c-^n^^-v-^/^ 
^-/VS> 2-^/W-c-7 D n/}?3-> : ft,i^-,i^ > n-^^/l^^v^/W^/wS 
% l-^f/l/-Ti-^h^^^#^;l/S % 2-^f;Wn-^h^^*^*=/H, 3-^ 
^-n-:/^^/^—/!^ 1, l-^^/V-n-^a^v- 

i, 2-i^^-n-^n^^#/^fc/i^ 2, 2-vW^-n-:7 p n 

;^^S, \-^;V-c-y\^yii)Vi^=.)vm, 2-^;V-c--f\>^yiojV^=.;V 
S> 3-^^/V-c-y>df-->^^^7US, 1, 2- f y^)V-c--fviif^yij)Vi^=. ;V 
2, 3-i^5vP-c-;^P7tf^#/l^~^g, \-^;V-c-~7x2tf2c-y$)/vi$=. 
2-^/v-c-:7 0 n/tfd^>#,^-, l ^ n-^3ci/sl<tt-yZ)/V7$~/um, 1- 
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tf~/vm, 1, l-^^^-n-^h^v-^/^^y^S, i, 2-^f;Wn-^b^^ 
/l/jH=.yw3S, l, 3-^f;Wn-^h^/^^S % 2, 2-vW/l— n-:^^ 
2, /l>m, 3, 3-^f;Hn-7'h^ 

tK=./W^ > 1,1, 2-Mi^^-n-7°n^^/U^^/l/S > 1, 2, 
yn^df-^^Tjf-/^^^ l-^^^-l-^^/^-n-yn^^rv-^/l/TK^/^S, l-ni 

^f;Wc-^yf;w^^;^/H, 2-;^/w c -^:/fvi';^i/;&/V/J?— 

— ^^/U-c-^h^r^^^— l, 3-^^/V— c-:/b^^;l^:=Vl^ 2, 
2-v ? p<^/V-c-'^h^^/W7K=7VK, 2, 3-^^-c-:/h^>#^,1^/l^ 2 

l-n-^ntVW-c-^n/K^f-^/W^^/V^, 2-n-:/nfcVW-c-^n/K^i/;£/W7t^ 
/Hx l-i-yntVWc-^n/K^^^x/H, 2-i-7°ntVl—c-^ P n^iy* 

l, 2, 2-hy^^-/l^-c-^n7K^rv'^/^^yWS x 1, 2, 3-by^A—c 
-^n/K^;^^-,^ 2, 2, 3-by^/V-c-^n7K^#^~/Wg, 1-^ 
^-2-^^/V-c-^'n7^dfv-^7/^^^g > l-^^/V-c-^n/Jf^rv-^ 
/Wtff^A^ 2-^^/l^-2-^^^-c-^ P n#df-^/W7K^/V^^. ^2-^^71^-3- 

[0012] C T^/^W^/l^r^KtbTte, Eg!, ^^^Wt^S.^C v^nT 

1-6 3-6 
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•7=5-/V%/V7S-;VJr**sm, 1, l-^^^-n-^n^jV^^^v^um. 1, 2 

/Uyt^m, l-^/^-n-^ntVl^/l^—Zl'^Vg, c-^^fvl^/l^—zl^ 
^r^I, l-^/^-c-T/^/l^/l^—Zt^^v'S, 2 -^/U-c-Zf^-/^/^=- ?V 
t^v'I, 3-^/W-c-:/^/V#/l^~/t^^£, 1, 2-v^/W- c -7 P n \?)VU 
;^=;^v'S, 2, 3- 

•^f;Hr/B fcVKft/l'/tf ~/P;*-dr i-if;i/- c -yp tV^^/l/^'^/^^f- 
iXg, 2-^/^-c-^Pfc 0 /k;*7/W}?— /l^=*r n-^^/I^/l^—zVoa-^v'S 

^rv-S, 3-^/^-n-^^/^#/l^=zW-^i/^ ^^zl^-n-^^zl^zl^ 
-zl^-driXg, 1, \-V'^)V-rv-y^)V^i;Vi^=.?Vir^^ 
1, 2-v ? ^5 L /V-n-y^/V^/V7^n^^-iyS, 1, 3-vO^/W-n-^/l^/l^^ 
)V3r*ri/m, 2, 2-^^;V-n-y^/VtijV^;V^r^m. 2, 3->W 
/v-n-^/i^zi^—zi^^v-^ 3, 3-i^^/w n -;/^/w#zi^:=vv;^;^ 
l-^^Wn-^^zl^/l^—zl^^v'S, 2-^/V-n-^^^/U^^/U^-^ 

1, 1, 2-MJ^^^-n-^at°7^/^^^^-df.v^S> 1, 2, 2-MJ^/V-n-:/ 
nfcVKft/Wtfri/i^J-^S, l-^^-^-l-^^/k-n-^ntVP-^y^^n/P^-^^ 
> \-^^-2-^;V-xi--fxi\£;Vti;Vi^^.jV^i/^ c-^vvV#/l^~/l^t- 
^rv-S, l-^/W-c-^^/Kfczl^— /l^f-^^ 2-^;V-c^yf;^/«' 
—/W^v-g, 3-^^/^-0—0-^-/^/^^^/^^^^, 1-^^/1^-c-y^/^ 
/P/K— /H*-df^g, 2-^^/l—c-y^/^/^^/W^-^v^S> 3-^^/1^-c-y^- 
/^/^K^/^^^S, l, 2-i/^/V- c -7^/V-t)jVi£=.j\stt^^ l, 
^/W-c-^/^/^^/^^r^S, 2, 2--y^)V-c-y^?vlj)Vif^v^r^y 

2, 3-^f;Wc-yf/Vj;/l/j)?^-/i v 2, A-^^;V-c-^^7Vti/V 
^—/l^-^v-g, 3, 3-^f/V-c-^f;l/*^^;l/t^rv'S, l-n-^nfcV^-c 
-^nfcVl^/Wtf— /V^v-g, 2-n-7 P nt 0 /P-c--7 e C3fc 0 /W^7/W7K^/l'^-^^S> 1 
-i-7°nt°/l^-c-^n t7l^/W?— /U^-=3f->S^ 2-4-y n tVl^-c-^n tVl^/l^' ~ 
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/l/t^S, 1, 2, 2-yy^>V- c -zfxi\?;V-b>Vifs^)\sjr*r\/m, 1, 2, 3-MW 
/l^c-^nfcVl^/V^xvW^v^ 2, 2, S-hy^/Wc-^ntVl^/l^-/^ 
^f->I, l-^^W-2-^^^-c-7 P ntVV^7/U'^^/^ari/S^ 2-3^-/u-i-^ 
/w-c-ycitVw^;/V7K^/^df-->S, 2-^^/v-2-^/^-c-7nfcVi^W/tf~/i' 

o 

[0013] C 35r#;K2££LTra:, 

4-12 

[0014] R'SLt^R^^mms^fc^a^^ov^iftpj-r^o 

[0015] R'cD^MirLTte, ^/H, ^A-X, n-^nfcVwfi, i-^nfcVl^ c-^nfc" 
/K n-/f^S, i-7^vi^> s-;/^vi^ t-^^v^X, c-:/^/!^ l-^;v- 

2-^7V-n-y^;vm. 3-^/Wn-7f/H, 1, l-vW/W-n-r/ntVl-g, 1 
, 2-vW/Wn-:7 e trfc:7L^ 2, 2-^f/V-n-/okV^, l-xf;W n -ynt a 
/vm. c--<yf/H, l-^f;Wc-yf;vS, 2-^f;v- c -7f;uS, 3-^/W- 
c-y'^-;vm, 1, 2-vWA—c-:/ntVl^ 2, 3-^f^-c-^Pt>S x 1-^ 
^vW-c-'7 0 nt:Vl^ 2-xf;k-c-/at>S > n-N^i//H, n-^y 
2-^J^-n-^O^/Vm, 4-^f;W-n-^f 
A-Sx 1, 1, 2-v^/V-n-^^g, 1, 

n-^/vm, 2, 2-^^/U-n-^^m. 2, 3-v^/^-n-:/^l^ 3, 3-v> 
T^Wn-:/^/^ l-^/V-n-:/^/!^ 2-^/V— n-l/^vl'S, 1,1, 2-h 
y^/V-n-^ntVl^ 1, 2, 2-hy^^/k-n-^citVwS x l-^fvP-l-^/^- 
n-^nfcVl^ l-^^/W-2-^^/P-n-^ p ntVl/Ss c-^^r^H, 1-^/U-c- 

i/^S, l-xf;U-c-^;H, 3-^5v^-c-7^vP 
1, 2-^f^-c-yf;H, 1, 2, 2—^^-yl— c- 

2, 3-^^-0-7^/1/1, 2, 4-i?^sV-c-7^/vm, 3, 3-v^ 
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;Wc-^f/WS> l-n-^ntVW-c-yntVl^S, 

2-n-7*n tVWc-yn fcV^S , l-i-^n fcVu-c-7°n tT/Wg , 

c-^nbVWS, 1, 2, 2-hy^/V-c-7°nfc7^ 1, 2, 3-hy^ 
/W-c-7 0 ofcVPg > 2, 2, S-MJ^fvl—c-ynfcVl^ l-^^/U-2-^^^-c-7° 
ntVl^g, 2-xf;k-i-^f;w c -/ntVH, 2-^^vV-2-^^7l/-c-7°Pfc:Vl/ 
2-^/I/-3-^/V-c-7 P nfc7^K N 

7x— /Vg, o-^h^>7x— /l^g, m-^b^->7xr:;l/I, p-^h^v^x—^g, o 

z=-/V^ 0-7007x^^1, m-7oP7x-^S, p-^nn7;n— /l^g, o-7*n^7 
ji^/l/g, 111-70^7x^1, p-7o^7x— /Ug, a--?~79VV-g, ^-7*7^- 
/WS&^^/WS^iS^if btl, n-TW/l^ i-7°otWS, t-7'^/V 
c-^yf/H, c-^v^g, c-^T^Vg, 7i=;H, p— O-i^W-^ 
7i^/H, m->f/V7i^^l, p-^f;k7x=^S, j3 -7-7^/Vg, p-7u^E- 

7x^/^S.t/2-7y/^^^tf^tLSo 
[0016] R 2 <Djy£#iJ£L-Cf2, ^^S, ^/l^, n-^ntVH, i-7 P ntVvK > c-7nt° 
n-^f;H, i-7^/wg, s-^f/vS, t-7^/vg, c-7*^S, 1-7^ 
/W-c-7°otVug % 2-^/l—c-7°ntVl^ n-'O'^/Vg, n-7^/V 
1> 2-^f;V-n-^f;H , l, l-v > ^^/v- n -7'ntvv 

1, 2-vV^vW- n -7°nfcVl^ 2, 2-v^/Wn-7°nfc7l^ 1-^/V-n- 
7°nt7t^ c-^^/i^ l-^f;i/-c-7'f^S, 2-^f/Wc-7'f;H, 3-^ 
f;Wc-^f;kS, l, 2-v^^vWc-7 , ntVVg > 2, 3-i7^^/v-c-7°otVl-S, 
l-xf;v-c-^DtWS, 2-^.^/^-c-7°otV^S^ n-^3ri/^g N 

1, l-i7;^,k-n-7^/l^ 1, 2-^^/ix-n-7^/l/S, 1, 3-v^ 
^-n-T^^g, 2, 2-i 'y^^-n-y^jum, 2, S-vW/V-n-^/^S, 3, 
S-vW/V-n-T^/l'g, n-7'^/l'S, 1, 1 
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, 2-hy^^^-n-^Pt°/^ N 1, 2, 2-hy^^^-n-7 P ntV^S, l-^/l— l-^ 
9vl— n-^PfcVWg, l-^^/W2-7<^/V-n-^ , ntVvS> 1-^ 

/Wc-^f/H, 2-xf;w c -7'f;l/S, 3-xf-/Wc-7'f ;H N 1, 2-i^^/V 
-c-^/Vg, 1, 3-^f/Wc-^f;H, 2, 2, 3-v? 

^f;Wc-7'f/H, 2, 4-^f/Wc-^f;H, 3, 3-v^/W- c-^f;H, 1 
-n-yntVl— c-yptV^S, 2-n-^° 

,1,2, 2-MJ^7Wc-^ntVWS> 1, 2, S-Wj^f/Wc-^ntVl/S, 2, 2, 3-b 
Wf/I^-c-^n^H, 1-31^/1^-2-^^/1— c-T'nkVl/i, 2-^/V-l-^/i/ 
-c-^ufc"/^ 2-^^/V-2-^^/V-c-7°nt°/l^S, 2-xf/l/-3-^f;l/- c -^ 

> ^/l^&U^>^/Wg^ WibtL5 0 
[0017] 0 ^LV^(l) -CS$tL?> a-T^yTv^/WM^^/Wb^^br^, .£AT<^ 

1-20 4-12 1-6 

1 — 6 

2) R 2 ^C ^«ST'»^$^fcC T;v*,vm-Qlhtt{\ 

1-6 4-12 1-6 

3) 1^0 7;^;^XttC ^n^If, C T/W 

1-20 4-12 1-6 

l-o 

1-6 4-12 1-6 

^R'^n-^otVH, i-^P^S, t-^f;H, c-^i^/l^ c-^V/l^ 
c-^T'f/H, 7x-;l/£, p-^<i/v ? /W^-^v'7ai^/^, m-^f/l/7x- p 

-^;vy^;vm, B—Tyf-^m, p-yD^7x-;H^ii2-7y;HT'fe5Si( 
1) a -7^/7^/^x^r;Wk^fe, 
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6)R 1 75^n-7 P ntVPS, i-^DtVH, t-y^A-g, c--<^AS N c-^^ri//H, 

[0018] ^mmmmft^ftTkmikRjfcKm^btizmmbvx^ m^mmm^ 
[ooi9] &&v^mmti,x^ tft^^^^nm^m-r^, mmmmvmm(Dm 
[0020] mm^vmm(Dm^^mti,xi-t, =^-wn ~ytr;v, ;v*r^&, 

[0021] ^^0^^^ffli-5^^?g'l4^7^^@fi^^-(i^-C^^'l4^i:^S o 

yt¥m&2m.*x-7^>'mtL^-blsX^ BINAP, biphemp, rrophos, de 

GUPHOS, DIOP. DIP AMP, DuPHOS, NORPHOS, PNNP, SKEWPHOS 
, BPPFA, SEGPHOS, CHIRAPHOS&tm -BINAP^ W btlZ> 0 

8 

[0022] BINAPirLTft, BINAPOfl^^'a-^tL, McfcWblsX^ 2, 2'-\fM^y=c 

=-jv^y^iA-\, l'-tr-^^/w 2, 2'-tf^(v ? -p-hy/^^-7-f/)-i, l'-tr 

, 2'-lf^(v ? -m-M;/V^^7)-l > l'-f-^^vK 2, 2'-tf^(v^-3, 
^7^^^^^7)-l, l'-fc'-^^/K 2, 2'-tf^(v ? -p-^h^>y'^^/^ 
^7^y)-l, l'-t^h:7^vK 2, 2'-tfx(v?^n^^/^^^/)-i, l'-t^ 
7?vK 2, 2'-«(v ? v'^n^->/^^^y)-l ) l'-tr-J-^/K 2-v>(/3-^- 

aK^7^/-2'-5^73i=:/n^^7-f y-i, i ' -\f-^y^/uRx^2-^y^/v 
' (p-hy yMu^/vy^/v) &xz7js-i , i ' -br-*-77vn$j5* 
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=.)V^^y^/)-\, 2, 2'-tf^(v J -p-MJ/^^^/)-l, l'-lf 

[0023] BIPHEMP^LTte, BIPHEMPcDff^fl^^iK ^ft^LTte, 

2, 2'-v > ^/^-6, 6'-«(^^/P^^/)-l, l'-t'7x^;K2, 2'-^ 
e'-^C^^P^^VW^^/O-l, l'-lf^^/K 2, 2'-v^A- 
-4, 4'-«(v?^/VT5:/)-6, 6'-t^(v?7^/^^^y)-l, l'-\?7az~ 
/K 2, 2', 4, 4'-7"h7^^/W-6, 6'-tT^('^7ai=i/l^JC^7>fy)-l, 
/K 2, 2'-v ? ^hdr->-6, 6'-tf^(^^yP^^y)-l, l'-t^ai^U, 2, 2' 
, 3, 3'-^h^Hf-;y-6, 6'-tr^('^73i^/V*^7^y)-l, l'-tf^—zK 2, 2 
4, 4'— rh7^vW3, 3'-v^3rV-6, 6 '-If ^(^7^=- 1' 
-tf^rvK 2, 2'-vW/V-6, B'-tf^^-p-by/V^^y)-!, l'-tf^n 
/K 2, 2 e'-fc^^-p-H^^^^-y^^^/)-!, l'-lf 
7x^X^2, 2', 4, 4'-7^h7^/V-3, S'-S^Hf-S'-e, 6'-tf*(v?-p-7^ 

-6, 6*-lf^(i^73;=i/V*^7>fy)-l, l'-lf73:c=/k36S^tffc*LSo 
[0024] *<Dffi<0ft3*?^2j£^7>f:^^^X^ 

Wfc9] 
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PROPHOS = T 

^P(C 6 H S ) 2 



PROPHOS : R b - CH 3 
BENZPHOS : R b = C 6 H S CH 2 
CyCPHOS : R b = c-C 6 Hn 



DEGUPHOS = Rb_ N vJL 



D,OPa X 0 J^PR" 2 



DIOP : R a = C 6 H 5 
CyDlOP : R a = c-C 6 Hn 



DIPAMP 



Ph / 
OCH 3 



DuPHOS - 



'XL 



Me-DuPHOS:R b = CH 3 
Et-DuPHOS : R b = C 2 H 5 



i^L p ^-R b i-Pr-DuPHOS : R b = i-C 3 H 7 
R b -D 



Mbio] 
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NORPHOS ' 



^\^P(C 6 H 6 ) 2 



PNNP< 



SKEWPHOS = 



P(C 6 H 5 ) 2 



>-P(C 6 H 8 )2 
)^P(C 6 H 6 ) 2 



P(C 6 H 5 ) 2 
.P(C 6 H 5 )2 



BPPFA 



SEGPHOS « 




\^P(C 6 H 5 )2 



CHIRAPHOS • 



P(C 6 H 6 ) 2 



X 

= (Sj— P(C 6 H 6 ) 2 
X ^P(C 6 H 5 )2 



BPPFA :X=(CH 3 ) 2 N 
BPPFOH : X - OH 



H„-BINAP i 




[0025] *mw(Dmm^&7kmikRjfcKm^^tiz>m.Mte, m&&mik&mRxfft¥ 

[0026] W&&m{k&hbLX&* ^- M -^nrh7^ (^a^-rV) 2ui??J>^ v>- 

^pp ( 77 -- 2^x~ VJ*AX?yby?tivl 7] -(p-v^>-) ]2/i^— ?a#cd 
[0027] »^i:b-C«, lE-fi "jtE^^^^-e#tu^^pi^{ib^v^^ x JVT 
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C0028] 3?m<k&V>l<DMcfcmbL,Tn, aWkTbrt^T^-t?^ aWkTb^n-? 

[oo29] yt^'\^^yr^nm : f-(Dm.mm^ %^m^2m.^yr^%i\tL^tvx, m 

XW^V<n, 1. 1-1. 5^**Px.bti-5 0 

mis, m&&mfc&m<Di&mmctti^xi-ioomm<D%fem, $?^l<{*. i 
-io^#oisiai?fe5 0 

[0030] mmtt^*m4kRfc^m^^bti%f&m<7)?ib, ;kf=^^itot vr, hic 

A-BIPHEMP#t#: % /l^-«>A-RROPHOS$gf^ /l^^A-DEGUPHOS#t 
ft^ ^X-^A-DIOP^tft:, /l^~«>i»-DIPAMP$t#\ /l^~?.A-DuPHOS#g 
/l^r^<>A-NORPHOS#g£K /^^^A-PNNP^^ % /^-^A-SKEWP 
HOSfl^, ^-^A-BPPFAggft:, /l^-^-SEGPHOSgg^ /i^^r^- 
CHIRAPHO Sit foR Xf/l^r—VMr-H -BIN AP#gft:# tfb tt§ 0 

8 

[0031] j^t, ^~vj*-BiNAP^mc^v^xtrffl*mm~fz>t>K mm^m^^m^ 

/1^-^A-BINAP^^LTte, RuHX^R-BINAP) , RuX 2 (R-BINAP) 

2 2 

Rl>Tlu CI (R-BINAP) (Et N) [^ t p > X'&tFX 2 ^ ^tl^frCl, CIO . BF , P 

2 4 2 3 4 4 

F , OCOCH % OCOCF , OCO-t-BuXteOSO CF SrjfcSfeU R-BINAPli, 

6 3 3 2 3 
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R 3 




^i?^, A1C1 , SnCl , TiCl XfiZnCl t?35^IB{4$ttTV^T^<tV\ ]iS^6»f btb 

3 4 4 2 

, ^fft^te:, RuHCl(BINAP) , RuHCl (T-BINAP) , RuHCl (t-Bu-BINA 

2 2 

P) , RuH(C10 ) (BINAP) , RuHCCIO ) (T-BINAP) , RuH (BF ) (BINAP) 

2 4 2 4 2 4 2 

, RuH (BF ) (T-BINAP) , RuH(PF ) (BINAP) , RuH(PF ) (T-BINAP) , R 

4 2 6 2 6 2 

uCl (BINAP) , RuCl (T-BINAP) , RuCl (t-Bu-BINAP) , RuCl (BINAP) ( 

2 2 2 2 

dmf) , RuCl (T-BINAP) (dmf) , RuCl (t-Bu-BINAP) (dmf) , RuCl (BIN 

n 2 n 2 n 2 

AP) (CH), RuCl (T-BINAP) (CH), RuCl (t-Bu-B 

66n 2 66n 2 

INAP) (CH), Ru(C10 ) (BINAP) , Ru(C10 ) (T-BINAP) , Ru(ClO ) (t- 

66n 42 42 42 

Bu-BINAP).Ru(BF) (BINAP) , Ru (BF ) (T— BINAP) , Ru (BF ) (t-Bu- 

4 2 4 2 4 2 

BINAP), Ru(PF ) (BINAP), Ru(PF) (T-BINAP) % Ru (OCOCH ) (BINA 

6 2 6 2 3 2 

P),Ru(OCOCF) (BINAP), Ru(OCO-t-Bu) (BINAP) , Ru (OCOCH ) ( 

3 2 2 3 2 

T-BINAP) , Ru (OCOCF ) (T-BINAP) , Ru (OCOCH ) (t-Bu-BINAP) , 

3 2 3 2 

Ru (OCOCH ) (BINAP) (ZnCl ) , Ru (OCOCH ) (BINAP) (A1C1 ) , Ru(OC 

3 2 2 3 2 3 

OCH ) (BINAP) (SnCl ) , Ru (OCOCH ) (BINAP) (TiCl ) , Ru (OCOCH ) 

32 4 32 4 32 

(T-BINAP) (ZnCl ) , Ru (OCOCH ) (T-BINAP) (A1C1 ) , Ru (OCOCH ) ( 

2 3 2 3 3 2 

T-BINAP) (SnCl ) N Ru (OCOCH ) (T-BINAP) (TiCl ) , Ru CI (BINAP) ( 

4 3 2 4 2 4 2 

Et N) , Ru CI (T-BINAP) (Et N) , Ru CI (t-Bu-BINAP) (Et N) ,RuCl( 

3 24 23 24 23 24 

BINAP) (ZnCl ) (Et N) % Ru CI (BINAP) (A1C1 ) (Et N) , Ru CI (BINAP) 

2 223 24 2 323 24 

(SnCl ) (Et N) , Ru CI (BINAP) (TiCl ) (Et N) , Ru CI (T-BINAP) (Zn 

2 423 24 2 423 24 2 
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CI ) (Et N) % Ru CI (T-BINAP) (A1C1 ) (Et N) % Ru CI (T-BINAP) (SnCl 

223 24 2 323 24 2 4 

) (EtN)Ximu Cl (T-BINAP) (TiCl) (Et N) [iOK BINAPtt, J6*t£1t 

23 24 2423 

INAPfi, flft*fEflfc&*SXf4R0>, 2, 2'-«(v ? -p-Ml7^^^/)-l, l'-bT-J- 
7^WSr#!*b, t-Bu-BINAPfi, ffl$&M&SXftR<D^ 2, 2 ' -tf * ( v>-p-t- 
^7x=;HJW7^/)-1, l'Hf^T^vHSrjfcScU Ette^/vX^SBfcU t- 
Butt, t-v^/VSSrlcOkU dmfte, N, N-i^^/l^WAT^KSrSSfcU nlllX 

[0032] 0£UV\ ;i^^A-)t^tt*77>fyi^UH:, OT<£>1) , 2) <£>fc<E>35ag 

DRuHX'CR-BINAP) ,RuX 2 (R-BINAP)XteRuCl (R -BINAP) (Et N) 

2 2 2 4 2 3 

[5£4\ X l %.XfX 2 te, ^th^frlCU CIO , BF „ PF , OCOCH , OCOCF , OCO- 

4 4 6 3 3 

t-BuXf*oso cf Sriftgfeu r 3 -binap^ x 

2 3 

Wbi2] 

R 3 




Oift)fed>Sr*5lc-ra 0 ) SrESfe-TSriS, flE^te, N, N-v^^vv*A-AT5;K, 
>"£V, A1C1 , SnCl , TiCl XteZnCl T?3Ete:ga&&ft/Cl^"rfc«fcV\, ]„ 

3 4 4 2 

2)RuCl (BINAP) , RuCl (T-BINAP) % RuCl (t-Bu- 

2 2 2 

BINAP) % RuCl (BINAP) (dmf) , RuCl (T-BINAP) (dmf) , RuCl (t-Bu-B 

2 n 2 n 2 

INAP) (dmf) , RuCl (BINAP) (CH), RuCl (T-BINAP) (C H ) XfSRuCl 

n 2 66n 2 66n 2 

(t-Bu-BINAP) (C H ) BINAPfS, Jlfe^ffiaH^SXttRO, 2, 2'-\?M 

6 6 n 

5^7*^/V7fC*^/)-l, l'-fc^^^fcSfeU T-BINAPW:, *fe*j"Ififf^SX 
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tiR(O s 2, 2'-bf^(v ? -p-hy^^^y)-l, l'-t^^/VSrlt^L, t-Bu-BI 
NAPWu ii&^IBtt^SXteRcD, 2, 2'-«(v ; -p-t-y^/V7^^W^^/)- 
1, l'-hf^7^^M*L, dmfte, N, N-vb<^*/W=sT^K£;t*U ntllX 
(i2^E*-T6 0 ] 0 
[0033] £?£LV \ 1) O/^^^A-^^tt^^-O-^^UT^, 

RuX 2 (R-BINAP) (i^ X 2 S.tJ«R 3 -BINAPfiBf)IE^I^C#*^*t>b, 

2 

fi, N, N-v^A-*/l/AT5K, ^0"t?>\ A1C1 , SnCl , TiCl XteZnCl X^.K 

3 4 4 2 

/WAT5KX^^if>-ej€t-Ba{4$nfcRuX 2 (R-BINAP) (^<P > X 2 ^ci^^^ 

2 

U R 3 -BINAPf«IE^PC«^^^-r o )&mfbtlZ> 0 
[0034] £LV >2) <D/l^~VJ*^qffi&ftX74>mfcklX\-i. 

RuCl (BINAP) (dmf) % RuCl (T-BINAP) (dmf) XfiRuCl (t-Bu-BINAP) 

2 n 2 n 2 

(dmf) [5£<K BINAP (3 > *6*f-EilASSX»4RO, 2, 2'-lf^(i^7a^H|^7>fy 

n 

)-l, I'-K'l-y^&M&UT-BlNAP^mttmU&SXteRCD, 2, 2'-fcf.X( 
v^-p-by/V^^/)-!, l'-lf^"7^/V4r«l*U t-Bu-BINAPf*, *6*t6EiB 
^SX«R(D, 2, 2'-f^(> ? -p-t-^/^j:=-/V*:X^/)-l, l'-tf^-^^/V 
£E*U dmftt, N, N-^^-^/VAT^K^m^L, n«lXf*2^S*-r§ 0 ] 
H^^bV^irLTte, RuCl (BINAP) (dmf) D£<K BINAPtt, 

2 n 

*&*HE^SXteR<^ 2 > 2'-«(v ? 7oi^y^^^y)-l ) l*-br^-7^/WSr* 
BfeU dmff*. N, N-^f^^AT^K^I^L, nte lXte2£Icgfc-r5o ]^ 

[0035] tt«tt^**fbRJS^fflv^tt6«jKo5*>, -fU^AttlK^ovNT, 

y i??J*-ft¥fe&fcX7>t>'&fcbl>Xt&* -fyi^A-BINAP#g#\ 
BIPHEMP$t#\ ^y^A-RROPHOS#|^, y^A-DEGUPHOS$gr#, -Y 
y^^A-DIOPUft:, -ry ^A-DIPAMP^, ^y^*J>-DuPHOS^fls\ 
?2»-NORPHOS#t#:, -fyi^^A-PNNP^, -ry^A-SKEWPHOS^ft:, 
^y v^A-BPPFA^flK >f ys^A-SEGPHOS$gfts W v^A-CHIRAPHOS 
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8 

[0036] $f*bV>-fyv?^A-3t^tt^7^V^iUTf*. -ryv^A-BINAP$tf£Xte 
^l) i^^-BINAP^ft^LTJi, BINAP^ BINAP, T— BIN APX (it— Bu— BI 

*fc, -fU^A-BIPHEMP^tLT^, BIPHEMP^2, 2'-v ? 7<Hr^-6, 6' 
(v^^/W^:^/) -1,1' -\f (MeO-Biphep) Xh&i> c^/W^ 

[0037] MlE^y^^A-BINAP^Xfi-fy^^A-BIPHEMP^^I^SSl-rS^ 
, [Ir(cod)Cl] (5£* % codte, 1, )£*Px.fc^C0 

2 

vi?VJ*-yt^Wi*X7r*'$gi£bVXn. PS*>A-BINAP#fts nv^A-BIP 
HEMP^^ % nv^^A-RROPHOS^, o^^i>-DEGUPHOSffifr, ni*>A- 
DlOPlg^:, ni^A-DIPAMP^ft:, Pv^A-DuPHOS^gft:, n^^A-NORP 
HOS#tf£, n^^A-PNNPltfr, d^A-SKEWPHOS^, nv^A-BPPF 
A#g{£, n^<^-SEGPHOS$gfl^ n^A-CHIRAPHOS^^t^n^^A-H 

-BINAP^^W^So 

8 

[0039] ^B^^^^tt ]3 -tyv*^-a-T%;t>/v^mmmw-<Dm£ttm^^ 
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Wbi3] 

OH QH 

R , A^C0 2 R 2 X14 RiAyCO^ 2 

FlH 2 NH 2 
(2) O) 

[0040] iis, ±ufcfctemm*p-?ftfrftz> 0 

ff 1, l-^aox^y, i, iM.ikt^l', s/wtiK/u^ ^aq/< 

yntVi^i— tvK ^h^tKn^^^cD^— ^/l^^^ ^py*-,^ ^,$r/_ /K n 

[0041] £?£LV ^g^UTte, /Nn^V^M, T^-zl^?^ /np^V^^T^ 

^y=i~,K jfrffcy^>\ i, ycm^o-if:/, yyy— /w—^fby 

tfmfbtl, $f^L<tt, i&{by^l/>\ n-y°n/V-/K n-^n/V-zk-ifrfb^ 
[0042] X, /V^-yAfrfe^/BV^^te:, n-^P/V^/K n-^P/V 

[0043] M^^^^K^kS^icfflv>btL?.M^^*tt, ^:(i)-e^$^a-T^y 
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, KJESS6*&rf=^hfi«j3te4R^td^#4U<tt, o. 01— 20^-A-%<£>$£ffl > <fc<9£?£L 
0. l-10^yk%Of5H, ftt>0*L<te, 0. 3— tt/V%(n>%mt*m-f btl% 

o 

[0044] 5£ (1) X*m$tlZ> a -T^/T^/vm^^Mk&%%m<DfctElT&MWi\Zl)[\z. 

coo45] mm-tzmt^x^ &&v<n. mst&mif hth% 0 

^^Affc^LTte, HCU HBi\ H SO , HCIO , CH SO H % PhSO H, Ts 

2 4 4 3 3 3 

OH, CF SO H&t^CF CO btU 0^b<«, HCl&OTsOH^ 

3 3 3 2 

mammas mi)xm&ti& a-r^T^/v^m^v-zvit^-m^mm^ 
o. 8-3^mm<Dmmxm, #£L<f*, 0. 9-2^/^*^1513, «tt> 
$f^b<fi, 0. 9—1. 5^/]s^m<D^m&mfbti% 0 

^Mk&wtmxvtez^MmisXtozLzm&fc, ^<Dm^$.tiz>m(Dm%^As 
[0046] x,5Cf£^*tmmM%mvi-z>^ki>x%z> 0 

mm^miN-r z>m-&<Dm.m mt^xn, ^ ( 1 ) xmz tiz> a -r^/r^mm^- 

^Mk&WXDQzmmiZttL-X, 0. 8-5^*CDfSffl-Cfc«9, £?£L<J3:, 0. 8-2# 

[0047] iSffl-r^TK^tt, migTkmtfxzi&m-tZo 
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coo48] fcfcumtisXte, o°c^hmm(Dm^x(DmmxRft^m^t^x^. 

<^10-150°C(^|5IS-efc , 9, £9£?£lXte30— 100°C<Df£BT;fo5o 
[0049] HJ^^tvl.t^^b-rSfc^-m^^-e^V^^^ fllfctf, fcfc 

[0050] fcjfcmTmzjmmmm-tz>zki<z.£V) > g^cM^g^-tKn^-a 

£tb^ IBS, W^&RXf^VX^/ux^fv^h^yj-mzX^xmm&ft? 
ZbX\ MJtOit5V^it^i^v^(2)X(i^(3)-e^$tL63fe^?g't4j3-tKn^iy- 
a -T^/^7^V^f|^#:^^i|-t-S- b&X%Z> 0 
[0051] ^e^mtb*^ ^:(2)Xf«(3)l:a^5^ffit4j3-t:Kn^-a-T^ 
^/l^V^alf W.(Di/T*v-^3rmm?L (de : V>"*iT^#:051^f4) &U^-^ 
^*m$m (ee) te, #^ttfc3t^tt £ -tKn^>- a -T^y^/V^V^f!^^ 

[0052] ^>V^Mk<Vjjfe%UT^7T;-r o 
Wbl4] 

OH OH 

R i/k^C0 2 R 2 R i/\^C0 2 R 2 

&H 2 (2) ^il 001 NHCOPh 
NC13 

OH ~ "■ OH 

r1 ^X^C0 2 R 2 THF £;S 1a#lffl r1 A^C0 2 R 2 

NH 2 (3) NHCOPh 

fiP*>, 5S(2) 3U«(3) -e^$tLS3fe#fiH4 /3 

3 
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[0053] jjp^fca, ^(DTS^HSa-r^r^^r/w^ii, ^r^-r 
Wbi5] 



o 



o 

x=ci, X 1 

+ - 



7 R I« D 2 " NH 3 'Cr 

? C0 2 R 



CN X0 2 R 

[0054] mi)-?mi£nz> « -T5y7^tx^r;W^t)OMtfi> J^Tt/Tt* 
Wbi6] 
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R 2 OH Boc a O 
H2N ^ C02 „^L T ^ N H -C0 2 R 2 J^^Boc-HN^CO^ 

KHMDS Q LHMDS O 

R 1 COCI boc " 78 ^ NH-Boc 

O 

4MHCI- R i^k^C02R 2 

NH 3 + cr 

2 

(t-:/b^->#/W^/Wt) U KHMDS (#y?A^lM^/l^>7^K)-C 

Tv'/V^nyK^P^TT^K'fbbfc^, LHMDS (Uf ^ />v^ 
7^K)St^DMPU(l, 3-v^/V-3, 4, 5, 6-^-/^Knt°yv^-2-ty) "C 

[0055] J^T, ^J&WKioivc, £0feM«r¥»f T8$fc?-<5flS, ^Wtt^frbfco^Oifclfc 
[0056] 2-^^a^^i//l/-l-^h^^7l/7K^/W2-^-^y-^^-/V'-T^^e^ r > 
Kfcl7] 

^WA-K3. llg)i:^n^f-V^M^(8. 20 g> 1. 1^#)<Z> 
DMF (N, N-^f-^/l'AT^F) (10. OmL)?£fRl£DBU(l, 8-^TlFtf^u[ 
5, 4, OH^^) (4. 7mL, 1. 0^*) £0°CT-CMTUc: o £i&T?lll$|HJ 
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, ^mm&ftffiistco t^t, ^mm%, ma-km*. imoi/u£@i N mumm* 

^^-mWt^^frbWi&MiU £/&#J(5. OOg, 75%)£#fc 0 
m&97. 5-101°C 

IR(KBr)2931, 2852, 1719, 1599, 1199cm" 1 ; 

'H-NMR(400MHz, CDC1 ) 5 1. 26-1. 89(m, 10H, c-Hex-CH ) , 3. 45- 

3 2 

3. 48 (m, 1H, c-Hex-H), 3. 91 (s, 3H, CO CH ), 7. 74 (s, 1H, OCHN) ; 

2 3 

13 C-NMR(100MHz, CDC1 ) 5 25. 7, 25. 9, 30. 6, 35. 4, 51. 9, 125. 2, 1 

3 

48. 6, 162. 6, 164. 1; 

HRMS (FAB, NBA) C H NO (DfYWiU: 210. 1130(M + +1). 

11 16 3 

^ijjt:210. 1119. 
Wbl8] 




Ml0mmol)£^ik^(5. 0mL)Wy-^(15. OmL) \ZMM Lfc 0 
^$£50 c C-?4H#p^#Lfc 0 ^(D^, BLI&Wt&&mj£V#iMU mffiUto nm* 

3jgfc-t©**fflV^ 01X^:67%) 

IR(KBr)2931, 2856, 1752, 1719, 1560, 1508, 1458, 1276, 1144cm" 1 ; 
'H-NMR (400MHz, CDC1) 6 1. 19-1. 50 (m, 5H, c-Hex-H), 1. 66-1. 

3 

82 (m, 4H, c-Hex-H), 2. 18-2. 20 (m, 1H, c-Hex-H), 2. 90-2. 95 (m, 
1H, c-Hex-H), 3. 91 (s, 3H, CO CH , 5. 50 (s, COCHNH ) , 8. 92 (br, C 

2 3) 3 

OCHNH ) ; 13 C-NMR(100MHz, CDC1 ) 8 25. 0, 25. 6, 25. 7, 27. 4, 29. 

3 3 

2, 48. 4, 54. 2, 60. 3, 163. 8, 201. 0; HRMS (FAB, NBA)C H NO C0f+ 

10 18 3 

Hljt:200. 1287(M-C1). H^Hit: 200. 1282. 
[0057] ##0»J2 l-?h*i/#sl'#~/l'-3-^/U-2-tty-7'^/U-T^^~VJ*;i?zi}) 
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K 

Wbi9] 

n— \ O O 

8HCI , Jf Jf 

VV >4.y-*,48"C.4B»[ffl "yy^O Me 

I CO z Me 1 NH 3 CI 

IR(KBr)2979, 2642, 1751, 1720, 1508, 1438, 1387, 1275, 1234, 1013 
cm"'; 1 H-NMR(400MHz ) CD OD) 8 1. 12 (d, J=6. 4Hz, 3H, (CH ) CH) , 

3 3 2 

1. 24 (d, J=7. 2Hz, 3H, (CH ) CH) , 3. 19-3. 28(sep, J=7. 2Hz, 1H, (CH 

3 2 

) CH), 3. 92(s, 3H, CO CH ) ; 13 C-NMR(100MHz, CD OD) 8 17. 7, 19 

3 2 2 3 3 

. 1, 39. 8, 54. 6, 165. 3, 203. 6 ; HRMS (FAB, NBA)C H NO ©tHHtt:l 

7 14 3 

60. 0974 (M-Cl). mWM:160. 0973. 
[0058] ###!]3 t-r/^Sofr/l^^VTS/ffEMfc ^V'SV^TsTtVOWg. 
Wk20] 

B0O2O(i.i a*), 

^s. -OH TsOH-H20(1.2a«),BnOH .j^v^OBn NaHCQ 3 (1.2a») Boc^ ^^OBn 

]f ^.«n.29iwa Ts0H HaN £ «o. »•*»».■■ K J 

1 2 3 

;?»^(35. 0g) „ BnOH(^y^7/U3-;V) (231mL) , TsOH-H O (p-h/V 

2 

^^/Wfc^lTkfp^) (106g, 1. 2^*)<D^^1?>'(469mL)^£*M&7k 

% v^n^vWm— T^/V-egfe^^, g^2(168g)^#fc 0 ^©iMfl^U^I 
SfcUfcJBLfco 4 , r^^2(168g)^v ; ^-^^-7K^^b, ^zK*^MJ^A(47g 
, 1. 2^SK Boc 2 0(Zlj^^-t-^/V) (112g, 1. 1 Hi 3R#R88l# 

U a ftj*J&3(ll§l §54. 3g, 2HIB51. 2g, 3IUa7. 9g;lj&ftll3. 4g, 427mmol 
, 92%)£#fc 0 

'H-NMR (400MHz, CDC1 ) 6 1. 45 (s, 9H, (CH ) C), 3. 96 (d, J=5. 7Hz, 

3 3 3 
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2H, CHNH), 5. 00 (br, 1H, CHNH), 5. 18 (s, 2H, CHPh), 7. 34-7. 38 

2 2 2 

(m, 5H, Ar-H) . 



[0059] 



Wb21] 



Of 



OBn 




■OBn 



4a 



JBMsf3(l. 06g, 4. 00mmol)S:xb9tKn79X(8. OmL) ^^U-78°C^T^ 
SlbfCo ^V^TKHMDSC^y^-^^^^/^^i^K) (0. 5M^9. OmL, 1 

K(0. 46mL, 1. lS*)Sr*P^ IWimS^^^30#^^#Lfc o *rtf>&, Rfotm 

:l)XmmU BW*4a(l. 26g, 94%) ^#,tt^t:1#fc 0 
IR(^^(neat))2978, 1747, 1698, 1457, 1370, 1216, 1148, 1028cm" 1 ; 1 
H-NMR (400MHz, CDC1 ) 8 1. 17(d, J=6. 8Hz, 6H, (CH ) CH), 1. 44 (s 

3 3 2 

, 9H, (CH) C), 3. 72-3. 76 (m, 1H, (CH ) CH) , 4. 48 (s, 2H, CH N) , 5 

3 3 3 2 2 

. 16 (s, 2H, CH Ph), 7. 32-7. 36 (m, 5H, Ar— H) ; 13 C-NMR(100MHz, C 

2 

DCO 8 19. 6, 27. 8, 34. 6, 45. 6, 66. 9, 83. 7, 128. 4, 128. 5, 135. 4, 1 
52. 1, 168. 9, 180. 2 ; HRMS (FAB, NBA)C H NO (Df^WiW.: 336. 1811 ( 

18 26 5 

M + +l). mWM:336. 1811. 
[0060] ###(|5-9 4b-4f<D§^ 




o 

OBn 1.KHMD8(1.1«»). 1W».-78 ,> C U 
— — — n>' 



Of 
Boc O 



OBn 



2. RCOCI (1.1 as). 
-78*C t 



4b-4f 
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R 








N o . 




mm) 




(%) 


5 




3 


4 b 


8 8 


6 


t -^JU* 


1 2 


4 c 


9 3 


7 


c — *>?JU* 


2 


4 d 


7 1 


8 


c -M^>Jl/S 


1 2 


4 e 


9 4 


9 


c - ^9)1^ 


2 


4 f 


9 7 



4b 

IR Ml (neat)) 2969, 1747, 1456, 1370, 1216, 1149, 1031cm" 1 ;'H-NM 
R(400MHz, CDC1 ) 8 0. 96 (t, J=7. 3Hz, 3H, CH CH CH CO), 1. 43 (s, 9 

3 3 2 2 

H, (CH) C), 1. 65-1. 70 (m, 2H, CH CH CH CO) , 2. 91 (t, J=7. 3Hz, 2 

3 3 3 2 2 

H, CH CH CH CO), 4. 50 (s, 2H, CH N) , 5. 17(s, 2H, CH Ph) , 7. 32-7 

3 2 2 2 2 

. 36 (m, 5H, Ai— H) ; 13 C-NMR(100MHz, CDC1 ) 8 13. 7, 18. 4, 27. 8, 3 

3 

9. 8, 45. 3, 66. 9, 83. 7, 128. 4, 128. 4, 128. 6, 135. 4, 152. 2, 169. 0 
, 175. 6 ; HRMS (FAB, NBA)C H NO <D%\%\%: 336. 1811(M* + 1). M'ffl 

13 26 5 

fit: 336. 1804. 

4c m&mtkm 

IRMI(neat))2974, 1747, 1694, 1456, 1336, 1148, 1010cm" 1 j'H-NM 
R(400MHz, CDC1 ) 8 1. 35(s, 9H, (CH ) CCON) , 1. 44(s, 9H, (CH ) C 

3 3 3 3 3 

OCO), 4. 33 (s, 2H, CHN), 5. 16 (s, 2H, CH Ph) , 7. 33-7. 36 (m, 5H, 

2 2 

Ar-H) ; 13 C-NMR(100MHz, CDC1 ) 8 27. 1, 27. 8, 27. 9, 43. 1, 48. 3, 6 

3 

6. 0, 66. 9, 83. 2, 127. 6, 127. 9, 128. 3, 128. 3, 128. 4, 128. 5, 135. 
4, 152. 7, 169. 1, 184. 6 ; HRMS (FAB, NBA)C H NO (D%\ ^fit: 350. 1 

19 28 5 

967(M + +1). H$Hit:350. 1976. 
4d 

IR(KBr)2971, 2871, 1746, 1695, 1455, 1370, 1148, 1048, 1027cm" 1 ; 1 
H-NMR (400MHz, CDC1 ) 8 1. 43 (s, 9H, (CH ) COCO), 1. 53-1. 94 (m 

3 3 3 

, 8H, c-Pen-CH ), 3. 80-3. 85 (m, 1H, c-Pen-CH), 4. 49 (s, 2H, CH 
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N), 5. 16 (s, 2H, CH Ph), 7. 31-7. 37 (m, 5H, Ar-H) ; 13 C-NMR(100M 



. 5, 135. 4, 152. 1, 169. 0, 179. 1;HRMS (FAB, NBA)C H NO <D$YM 

20 28 5 

jfi: 362. 1967 (M + +l). MWM:362. 1932. 

4e 

IR(KBr)2931, 2853, 1737, 1691, 1450, 1368, 1323, 1193, 1146cm" 1 ; 1 
H-NMR (400MHz, CDC1 ) 5 1. 21-1. 42 (m, 4H, c-Hex-CH ), 1. 67-1 

3 2 

. 80 (m, 4H, c-Hex-CH ), 1. 91-2. 05 (m, 2H, c-Hex-CH ) , 3. 46 (tt, J 

2 2 

=3. 3, 11. 2Hz, CHCON), 4. 47 (s, 2H, CH N) , 5. 15 (s, 2H, CH Ph) , 7 

2 2 

. 32-7. 36 (m, 5H, Aj— H) ; 13 C-NMR(lOOMHz, CDC1 ) 5 25. 7, 25. 9, 2 

3 

7. 8, 29. 7, 44. 4, 45. 7, 66. 9, 83. 6, 128. 4, 128. 5, 135. 4, 152. 1, 1 
69. 0, 179. 1 ; HRMS (FAB, NBA) C H NO (DftWW.: 376. 2124 (M + +l) 

21 30 5 

. M»'Kfi:376. 2148. 
4f 

IROT1 (neat)) 2929, 2857, 1741, 1698, 1457, 1339, 1149, 1043cm" 1 ; 1 
H-NMR (400MHz, CDC1 ) 6 1. 44-1. 66 (m, 17H, c-Hep-H, (CH ) C), 

3 3 3 

1. 72-1. 78 (m, 2H, c-Hep-H), 1. 90-1. 97 (m, 2H, c-Hep-H), 3. 64- 
3. 71 (m, 1H, CHCON), 4. 47 (s, 2H, CH CO CH Ph) , 5. 16 (s, 2H, CH 

2 2 2 2 

CO CH Ph), 7. 30-7. 38 (m, 5H, Ar-H) ; 13 C-NMR(100MHz, CDC1 ) 6 2 

2 2 3 

6. 5, 27. 8, 31. 6, 45. 2, 45. 6, 66. 9, 83. 5, 128. 4, 128. 5, 135. 4, 15 

2. 1, 169. 0, 180. 1 ;HRMS (FAB, NBA)C H NO Off^it : 390. 2280 ( 

22 32 5 

M + +l). »J{S:390. 2266. 
[0061] #%#!]10 5a<Z)§^t 



4aOTHF iirh^MYny^) ^^-78°C^-C^*PU/c 0 ^ (Dm& tDMPU (1 , 



Hz, CDC1 ) 8 25. 9, 27. 8, 30. 4, 45. 2, 45. 7, 66. 9, 83. 5, 128. 4, 128 

3 




O 



o 



o 
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3—^^-3, 4, 5, 6-y"h7tW-2-t°V^i?yi/) (2. 0^*) <bLHMDS (V^9 
J*^*y-^;Vi?*S7i?Y) (2. 5a*)S:105>MW-C*P^ |i?IM-C2B^3ft#L 

IROTI (neat)) 3431, 2977, 1759, 1715, 1496, 1367, 1251, 1162cm" 1 ; 1 
H-NMR(400MHz, CDC1 ) 5 0. 99(d, J=6. 8Hz, 3H, (CH ) CH) , 1. 14(d 

3 3 2 

, J=7. 1Hz, 3H, (CH ) CH), 1. 44 (s, 9H, (CH ) C) , 2. 94-2. 99 (m, 1H, 

3 2 3 3 

(CH) CH), 5. 15-5. 29 (m, 3H, CHNH, CH Ph) , 5. 73(d,J=7. 0Hz, 1H 

3 3 2 

, CHNH), 7. 31-7. 38 (m, 5H, Ai— H) ; I3 C-NMR(100MHz, CDC1 ) 5 17 

3 

. 4, 18. 7, 28. 2, 38. 4, 62. 1, 68. 0, 80. 5, 128. 4, 128. 6, 134. 7, 154 
. 8, 166. 7, 205. 1 ; HRMS (FAB, NBA)C H NO (Dff-^fi:336. 1811 (M + 

18 26 5 

+ 1). HMKtt:336. 1816. 
[0062] ##Mll-15 5b-5f£>§!^ 

mnwno t mm<D^m k x y> 5b-5f srjKtuto 

Wb24] 

U ™ LHMDS(2.5»«) § 2 

R"^N"*Y DMPU(2.0a«) R-^Y^-OBn 

Boo O THF,-78"C NH-Boc 

4b-4f 5b_5f 

[*2] 



N o . 


R 


mm) 




(%) 


1 1 


n 




1 . 5 


5 b 


8 7 


1 2 


t 




2 


5 c 


7 5 


1 3 


c 


- *y?}im 


2 


5 d 


9 0 


1 4 


c 


— 's^-s/jwat 


6 


5 e 


8 4 


1 5 


c 




2 


5 f 


9 9 



5b m&rnmh 
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IR(?RJR (neat)) 3432, 2970, 1759, 1715, 1496, 1368, 1253, 1163cm" 1 ; 1 
H-NMR (400MHz, CDC1 ) 6 0. 83 (t, J=7. 3Hz, 3H, CH CH CH CO) , 1. 

3 3 2 2 

44 (s, 9H, (CH ) CO), 1. 52-1. 62 (m, 2H, CH CH CH CO), 2. 52-2. 6 

3 3 3 2 2 

0(m, 2H, CHCHCHCO) , 5. 05(d,J=7. 1Hz, 1H, CHNH) , 5. 16 (d, J=l 
2. 3Hz, 1H, CH Ph), 5. 29 (d, J=12. 3Hz, 1H, CH Ph) , 5. 74 (d, J=6. 8H 

2 2 

z, 1H, CHNH), 7. 31-7. 38 (m, 5H, Ar-H) ; 13 C-NMR(100MHz, CDC1 ) 

3 

5 13. 4, 16. 8, 19. 5, 27. 8, 28. 2, 42. 4, 63. 7, 68. 0, 80. 5, 128. 4, 12 
8. 6, 134. 7, 154. 9, 166. 6, 201. 0 ; HRMS (FAB , NBA)C H NO CDff^ 

18 26 5 

jfi:336. 1811(M + + 1). ^PJj|t:336. 1788. 
5c 

IR(fl£flg (neat)) 3376, 2977, 1758, 1713, 1504, 1368, 1326, 1252, 1162 
cm" 1 ;'H-NMR (400MHz, CDC1 ) 5 1. 18(s, 9H, (CH ) CCOCH) , 1. 43(s 

3 3 3 

, 9H, (CH 3 )_COCO), 5. 15(d,J=12. 3Hz, 1H, CH^h) , 5. 20(d, J=12. 3 
Hz, 1H, CHPh), 5. 52 (m, 2H, COCHNH), 7. 29-7. 37 (m, 5H, Ar-H) 
; 13 C-NMR(100MHz, CDCO 6 26. 1, 28. 2, 44. 7, 57. 0, 67. 7, 80. 6, 1 
28. 3, 128. 5, 128. 6, 154. 8, 167. 6, 208. 0 ; HRMS (FAB, NBA) C H 

19 28 

NO 5 <Df+#fil:350. 1967(M + +1). »H£:350. 1913. 
5d 

IRMi (neat)) 3430, 2967, 2871, 1759, 1714, 1489, 1367, 1254, 1162 
cm" 1 ;'H-NMR(400MHz, CDC1 ) 5 1. 34-1. 94 (m, 17H, c-Pen-CH , (C 

3 2 

H 3 ) 3 CO), 3. 14-3. 18(m, 1H, CHCOCHNH) , 5. 13-5. 17(m, 2H, CHN 
H, CH Ph), 5. 29(d,J=12. 0Hz, 1H, CHPh), 5. 76(d,J=6. 8Hz, 1H, CH 

2 2 

NH), 7. 35-7. 38 (m, 5H, Ar-H) ; 13 C-NMR(100MHz, CDC1 ) 5 26. 0, 2 

3 

6. 0, 28. 2, 28. 5, 30. 3, 48. 8, 63. 5, 67. 9, 80. 5, 128. 6, 

134. 8, 154. 8, 166. 8, 203. 7; HRMS (FAB, NBA)C H NO Off^iS:3 

20 28 5 

62. 1967(M + +1). mPHit:362. 1933. 
5e 

IR(Mflg(neat))3431, 2978, 2932, 2856, 1755, 1713, 1495, 1453, 1368 
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, 1337, 1251, 11 61cm" 1 j'H-NMR (400MHz, CDCl) 6 1. 05-1. 92 (m, 1 

3 

9H, c-Hex-CH , (CH ) CO), 2. 64-2. 68 (m, 1H, CHCOCHNH), 5. 14 

2 3 3 

(d, J=12. 1Hz, 1H, CHPh), 5. 18(d,J=7. 1Hz, 1H, CHNH) , 5. 31(d,J= 

2 

12. 1Hz, 1H, CHPh), 5. 73 (d, J=7. 1Hz, 1H, CHNH), 7. 31-7. 36 (m, 

2 

5H, Air-H) ; 13 C-NMR(100MHz, CDCl ) 6 25. 0, 25. 5, 25. 7, 27. 6, 28. 

3 

3, 29. 1, 48. 2, 62. 3, 68. 0, 80. 5, 128. 6, 128. 7, 134. 8, 154. 9, 166 
. 7, 204. 0;HRMS(FAB, NBA) C H NO <D%\%^: 376. 2124(M + +1). % 

21 30 5 

WM:376. 2118. 
5f 

IR(?RJK(neat))3429, 2978, 2928, 2858, 1754, 1713, 1492, 1367, 1338 
, 1254, 1163cm" 1 ;'H-NMR (400MHz, CDCl) 5 1. 24-1. 93 (m, 21H, c- 

3 

Hep-CH , (CH ) C), 2. 88 (s, 1H, CHCOCHNH), 5. 14 (d, 1H, J=12. 0 

2 3 3 

Hz, CH 2 Ph), 5. 18 (d, 1H,J=7. 6Hz, CHCOCHNH), 5. 30 (d, 1H, J=12. 
0Hz, CHPh), 5. 73 (d, J=6. 8Hz, 1H, CHCOCHNH), 7. 35-7. 38 (m, 5 
H, Ar— H) ; 13 C-NMR(100MHz, CDCl ) 8 26. 2, 26. 5, 28. 0, 28. 1, 28. 2 

3 

, 29. 1, 30. 3, 49. 4, 62. 4, 67. 9, 80. 4, 128. 5, 128. 6, 134. 8, 154. 9 
, 166. 7, 204. 4 ; HRMS (FAB, NBA) C H NO <DfHM£:390. 2280 (M + + 

22 32 5 

1). MWM:390. 2263. 
[0063] ###!jl6 6a(DWm 
Wb25] 



o o 

I NH-E 



o o 

OBn 4mol/LHCI->-**»v ^V^ 0 Bn 



NH-Boo sa,44»IB 
5a 



NH 3 CI 



mW-^-XMK^(D^m^t^ OR*: 97%) 

IR(KBr)3403, 2972, 2936, 2654, 1762, 1736, 1523, 1267cm" 1 ; 'H-NM 
R(400MHz, CDCl ) 5 0. 96 (d, J=6. 4Hz, 3H, (CH ) CH) , 1. 22 (d, J=6. 7 

3 3 2 
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Hz, 3H, (CH) CH), 3. 03-3. 09 (m, 1H, (CH ) CH), 5. 24 (d, J=ll. 6H 

3 2 3 2 

z, 2H, CH Ph), 5. 33 (d, J=12. 0Hz, 2H, CH Ph), 5. 47 (s, 1H, COCHN) 

2 ' 2 

, 7. 32-7. 38 (m, 5H, Ar-H), 9. 00 (br) ; 13 C-NMR(100MHz, CDC1 ) 8 1 

3 

7. 1, 18. 9, 38. 9, 60. 4, 67. 0, 69. 2, 128. 6, 128. 7, 128. 8, 134. 1, 1 
63. 3, 202. 1 ;HRMS(FAB, NBA) C H NO ©tH8Mi£:236. 1287(M-C1) 

13 18 3 

. MBM:236. 1272. 
[0064] ###!J 17-21 6b-6f©$4afi 

1 6 £ mm<D^mK ±5 6b-6f SrKitLfco 

Wb26] 

rA^ 06 " jSfiJSLgaS rA^OBh 

NH-Boc NH 3 CI 

5b-5f 6b-€f 

«3] 



N 0 . 




R 


mm) 




(%) 


1 7 


n 




4 8 


6 b 


8 O 


1 8 


t 




6 2. 5 


6 c 


9 1 


1 9 


c 




6 3 


6 d 




2 0 


c 


- M^JIS 


7 2 


6 e 




2 1 


c 




2 4 


6 f 





6b 

IR(KBr)2968, 2935, 2599, 1750, 1725, 1459, 1280, 1226, 1147cm" 1 ; 1 
H-NMR (400MHz, CD OD) 5 0. 84 (t, J=7. 6Hz, 3H, CH CH CH CO) , 1 

3 3 2 2 

. 50-1. 62 (m, 2H, CH CH CH CO) , 2. 64-2. 80 (m, 2H, CH CH CH C 

3 2 2 3 2 2 

O), 5. 32 (d, J=ll. 6Hz, 1H, CH Ph) , 5. 41 (d, J=12. 0Hz, 1H, CH Ph) , 

2 2 

7. 36-7. 46 (m, 5H, Ar-H) ; 13 C-NMR(100MHz, CD OD) 8 13. 6, 17. 6 

3 

, 43. 4, 70. 2, 129. 8, 130. 1, 135. 8, 164. 7, 199. 2 ;HRMS (FAB, NBA 
)C H NO ©W-£Mfc:236. 1287(M + -C1). H$'Mt:236. 1275. 

13 18 5 

6c 
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IR(KBr)2971, 2900, 2867, 1747, 1718, 1543, 1508, 1265, 1239cm" 1 ; 1 
H-NMR (400MHz, CDC1 ) 6 1. 20 (s, 9H, (CH ) C), 5. 25 (s, 2H, CH Ph 

3 3 3 2 

), 5. 62 (s, 1H, COCHN), 7. 30-7. 37 (m, 5H, Ar-H) , 9. 00 (br) ; 13 C-N 
MR(100MHz, CDC1 ) 8 26. 6, 44. 9, 56. 7, 69. 2, 128. 6, 128. 7, 128. 

3 

9, 134. 0, 163. 6, 204. 4 ; HRMS (FAB, NBA) C H NO (Df+^jjt: 250. 1 

14 20 3 

443(M + -C1). mWM:250. 1438. 
6d 

IR(KBr)2951, 1746, 1720, 1508, 1458, 1269, 1 207cm" 1 ;'H-NMR (400 
MHz, CDC1 ) 5 1. 44-2. 02(m, 8H, c-Pen-H) , 1. 96-2. 02 (m, 1H, c-P 
en-H), 5. 24 (d, J=12. 0Hz, 1H, CH Ph) , 5. 33-5. 36 (m, 2H, CH Ph, C 

2 2 

OCHNH ), 7. 26-7. 39 (m, 5H, Ar-H) , 9. 00 (br, COCHNH ) ; 13 C-NMR 

3 3 

(100MHz, CDCO 6 25. 9, 26. 0, 28. 3, 30. 6, 49. 1, 61. 6, 69. 2, 128. 
6, 128. 7, 128. 8, 134. 2, 163. 3, 200. 7 ; HRMS (FAB, NBA) C H NO 

15 20 3 

<0tHHl£:262. 1443(M + -C1). ^ffl!M£:262. 1445. 
6e 

IR(KBr)2931, 2854, 1747, 1719, 1509, 1266cm" 1 ; 1 H-NMR(400MHz, 
CDC1 ) 8 0. 97-1. 36 (m, 5H, c-Hex 

3 

-H), 1. 48-1. 62 (m, 3H, c-Hex-H), 1. 69-1. 72 (m, 1H, c-Hex-H), 2 
. 11-2. 14 (m, 1H, c-Hex-H), 2. 78 (tt, J=3. 2, 11. 6Hz, 1H, c-Hex-H 
), 5. 21(d,J=12. 0Hz, 1H, CHPh), 5. 38(d, J=12. 0Hz, 1H, CHPh), 5. 

2 2 

53 (s, 1H, COCHNH ), 7. 30-7. 39 (m, 5H, Ar— H) , 8. 93 (br, COCHNH 

3 

) ; 13 C-NMR(100MHz, CDC1 ) 5 24. 9, 25. 5, 25. 6, 27. 2, 29. 1, 48. 3, 

3 3 

60. 6, 69. 2, 128. 6, 128. 8, 128. 9, 134. 2, 163, 3, 200. 8 ; HRMS (FA 
B, NBA) C H NO (D$fWiU: 276. 1600(M + -C1). H8!Mit:276. 1602. 

16 22 3 

6f 

IR(KBr)2927, 2624, 1746, 1720, 1509, 1459, 1281, 1198, 1119cm" 1 ; 1 
H-NMR (400MHz, CDCO 6 1. 15-1. 18 (m, 1H, c-Hep-H) , 1. 45-1. 5 
7(m, 10H, c-Hep-H), 2. 93-2. 97 (m, 1H, c-Hep-H), 5. 21 (d, J=12. 0 
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Hz, 1H, CHPh), 5. 38 (d, J=13. 2Hz, 1H, CH Ph) , 5. 40 (s, 1H, COCH 

2 2 

NH ), 7. 31-7. 39 (m, 5H, Ar— H) , 9. 01 (br, COCHNH ) ; 13 C-NMR(100 

3 3 

Hz, CDCO 6 26. 1, 26. 5, 27. 9, 28. 1, 28. 8, 30. 3, 49. 5, 60. 7, 69. 2 
, 128. 6, 128. 8, 128. 9, 134. 2, 163. 3, 201, 1 ;HRMS (FAB, 
NBA) C H NO <E>fHM£:290. 1756(M + -C1). H$Mt:290. 1765. 

17 24 3 



[0065] ##M22 
Wb27] 



Yf\| TsOH ■ H 2 0 , j? U 

C0 2 Me ' NH 2 HOTs 

J**3M*-;A-/Kl02. 8mg)W/-^(3. 0mL)gitTsOH-H 0(p-M^-> 

2 

^^^niTKfp^) (230. om g )^oi, 2mmMmmmuto ^mm^mmv 

1 H-NMR(400MHz, CDC1 ) 6 1. 03 (d, J=6. 8Hz, 3H, (CH ) CH) , 1. 11 ( 

3 * 3 2 

d, J=7. 1Hz, 3H, (CH ) CH) , 2. 34 (s, 3H, Ar-CH ) , 3. 06(sep, J=7. 0Hz 

3 2 3 

, 1H, (CH)CH), 5. 36 (s, 1H, CHNH), 7. 13(d, J=8. 1Hz, 2H, Ar-H) 
, 7. 70 (d, J=8. 2Hz, 2H, Ar~H), 8. 46 (s, 2H, CHNH ). 

2 

[0066] ##M23 6g(DMm 
Wfc28] 

O O^N O O 

O KjJ THF.aa.48B*iii) pi,' C0 2 Me 357=* " NH 3 *Cf 

6g 

^f/Wy^7/x-h(2. 97g, 30mmol), ^WV/^nyK(2. 97g, 30mmol 
), TEA(M^fvWT^) (12. 6ml, 90mmol) &THF (v^fcKW^) 
(50ml) ^Px., MT-C'489#^^bfc 0 ^f, «]ETfc*5V^-C»iK4re*U 
, 3«aEtCg^Sft^/Kl00ml) StAR*., tR, lmol/L HC1 (50ml) , 
ISfBNaHCO 3 (50ml) , (50ml) T*Jt|ft&?5fc^L/c 0 «SS^IS*WE»^-hy 

^y/^^A^n-^b^^— (lOOg, @£P^5vV:n-^1^=l:5)^1tSSiU 
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mh^*(4. 07 g , 20mmoi, 67%)^^ 1 @^-e#yt 0 

'H-NMR (400MHz, CDC1 ) : 5 3. 96 (s, 3H) , 7. 45—7. 53 (3H, m, Ar-H 



), 7. 92 (s, 1H, oxazole-H), 8. 00—8. 12 (2H, m, Ar-H) 

FT-IRv (KBr) :3108, 1717, 1582, 1561, 1516, 1495, 1433, 1354, 1 



325, 1312, 1221, 1195, 1109, 1087, 1068, 1010, 936, 767, 688. 
ttV' > S*-M\&to{2. 26g, 11. lmmol)^4mol/ / L^^-v ? ^-^^(18ml) 

Ito ^(Dm^m^^^t^y—^^bW^^U {fr^6g(l. 42g, 6. 2mmol 

, 56%)&3&&|§tir?#fc 0 

'H-NMR (400MHz, CD OD) : 8 3. 77 (s, 3H) , 7. 60 (t, J=7. 6Hz, 2H) , 7. 

3 

77 (t, J=7. 6Hz, 1H)8. 17(dd,J=l. 6, 8. 8Hz2H) ; 13 C-NMR(100MHz, C 
D 3 OD) : 8 (ppm)54. 6, 130. 1, 131. 0, 134. 9, 136. 3, 165. 4, 190. 0;F 
ABMS (NBA) m/z:l 94 (M-C1") + ; FT-IRv (KBr):3441, 2840, 1739, 1 



'H-NMR (400MHz, CD OD) : 6 3. 77 (s, 3H) , 5. 23 (s, 2H) , 6. 04 (s, 1H 

3 

), 7. 1 — 7. 5(m, 7H, Ar-H), 8. 14 (d, J=7. 2Hz, 2H) ; 13 C-NMR(l00MHz 
, CD 3 OD) : 8 (ppm)54. 5, 584, 71. 5, 116. 2, 127. 8, 128. 7, 129. 3, 12 
9. 7, 133. 6, 137. 7, 165. 8, 166. 0, 187. 9 ; FABMS (NBA) m/z : 300 (M 
-ClV;FT-IRv (KBr):3445, 2969, 1759, 1685, 1603, 1509, 1276, 1 



688, 1597, 1274, 1217, 684. 



[0067] ###!|24 6h<D9m 



Mb29] 




254, 1222, 1176, 1075, 832, 743, 697. 
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[0068] ##0ij25-29 6i-6m©Mat 
Wb30] 

o o 

N^Cl- 
ei-Sin 

6i : R= p-^7s= /US 
6j :R=m— ^vl^a^/Vls 
6k:R= j3-^-^/US 
61:R=2-7U/HS 
6m:R=p-^n^73i— /V-S 

6i 

'H-NMR (400MHz, CD OD) : 8 2. 47 (s, 3H) , 3. 77 (s, 3H), 6. 09 (s, 1H 

3 

), 7. 42(2H, d, J=8. 0Hz), 8. 05 (2H, d, J=8. 0Hz; 13 C-NMR(100MHz, C 
D OD) : 8 21. 8, 54. 5, 58. 7, 130. 7, 131. 2, 132. 4, 148, 0, 165. 6, 18 

3 

9. 3;FT-IRv (KBr):2995, 2826, 2626, 1739, 1685, 1604, 1505, 143 

max 

4, 1276, 1220, 1179, 1074, 968, 942, 863. 
6j 

'H-NMR (400MHz, CD OD) : 6 2. 45 (s, 3H) , 3. 81 (s, 3H) , 6. 11 (s, 1H 

3 

), 7. 4—7. 6(2H, Ar-H), 7. 9—8. 0(2H, Ar— H) ; 13 C-NMR(100MHz, C 
D OD) : 5 21. 3, 54. 6, 58. 8, 128. 3, 130. 0, 131. 2, 135. 0, 137. 0, 14 

3 

0, 3, 165. 5, 190. l;FT-IRv (KBr) : 3004, 2813, 2626, 1737, 1685, 1 

max 

602, 1511, 1434, 1275, 1228, 1168, 1072, 948, 889, 866, 785, 685. 
6k 

'H-NMR (400MHz, CD OD) : 8 3. 75 (s, 3H), 6. 30 (s, 1H), 7. 6—7. 75 ( 

3 

2H, Ar-H), 7. 9—8. 15(4H, ArH) , 8. 82 (1H, s, Ar-H) ; 13 C-NMR(100 
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MHz, CD OD) : 6 54. 6, 58. 7, 125. 0, 128. 5, 129. 0, 129. 9, 131. 0, 1 

3 

31. 2, 132. 2, 133. 8, 134. 3, 137. 8, 165. 6, 189. 9;FT-IRv (KBr) : 

max 

3440, 2819, 1739, 1688, 1622, 1594, 1502, 1434, 1280, 1236, 1174, 

1008, 937, 811, 760. 

61 

'H-NMR (400MHz, CD OD) : 6 3. 82 (s, 3H) , 5. 78 (s, 1H), 6. 80 (1H, d 

3 

d, J=l. 6, 4. 0Hz, Ar-H), 7. 71 (1H, d, J=4. 0Hz, Ar-H) , 8. 00 (1H, d, J= 
1. 6Hz, Ar-H) ; 13 C-NMR(l00MHz, CD OD) : 5 54. 7, 58. 4, 114. 6, 12 

3 

4. 1, 151. 2, 151. 3, 165. 5, 177. l;FT-IRv (KBr) :3430, 2973, 263 

max 

7, 1752, 1679, 1590, 1570, 1504, 1464, 1404, 1285, 1252, 1155, 108 

8, 1079, 1036, 1023, 991, 951, 910, 876, 841, 769. 
6m 

'H-NMR (400MHz, CD OD) : 6 3. 78 (s, 3H), 6. 11 (s, 1H), 7. 79 (2H, A 

3 

r-H), 8. 05 (2H, Ar-H) ; 13 C-NMR(100MHz, CD OD) : 8 547, 589, 131 

3 

. 5, 132. 6, 133. 4, 133. 9, 165. 2, 189. 3;FT-IRv (KBr) -.2810, 173 

max 

8, 1689, 1586, 1497, 1433, 1405, 1275, 1213, 1176, 1134, 1175, 966 
, 940, 864, 816, 764, 676. 

[0069] mmffli p-t\?u*i/-a-T^;%/is^mMmfc<Dm:& 

Mfc31] 

O 0 [RuClzCSj-BINAPKdmOn QH O feCI<11a«) Q» ° 

I NH3C1 - so T,48»n« I fc^f THF,*a, iwiu) I » HCOPh 

T/^=fV#H^T^*5V^T, [RuCl (CH)] (10. lmg)£(S)-BINAP(25. 3 

2 6 6 2 

mg) jocfct^DMF (N, N-^f;l/*^A75K) 400 ix L^v^l/^^— -f^XWi 

^Lfc 0 ^(Du^mm^m^tz.^ ioo°c-eio#^ufc 0 m&m0t<DM.m&m 

M&XTlffc^ 50°CT?2. 5f$|iS^/£ij§$|$i^ *^£<D[RuCl (S)-BINAP] ( 

2 

dmf) mmti.Xmtc 0 B^M2Xm^fcl-*h^>$^y$=-^-3-^U-2- 

n 

^y-y^^-T^^-U^uVV (169. 2mg) ;V{2. OmL) l£«E#U 
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omi-csfcfru mmzj}\ix.ti)?m*, **(iooatm)'p-e5o , ct3: 

#&ftfc&^&THF(^9fcKn:79>') (1. 7mL) fcLfcBKUfc. J$V ^TBzCl 
W/WnyK) (110 m L) ^TEA(hy^^T5:^) (380 L) SrO'C^^^P^fc 

=l:3)t?^Bt«KU i^(162. lmg, 2Ig71%, de98%, 56%ee)«r#fc, 
HPLC#*f&#, #!7i* : CHIRALCEL OD-H (^V ir/Wl^X|g«5£#*±) , 
^SbtBrn-^^^/i-^ia^V— /l^=85/15, 8fc5t:0. 5mL/#, {£*#H#PeQ:2 
R, 3Rft: 10. 6#, 2S, 3S#: 15. 6#. 

[a] D 25 + 35. 4(0. 99, CHCO ;IR(«BI (neat)) 3417, 2962, 1747, 1633, 1 
538, 1455, 1372, 1062, 1011cm" 1 ; 1 H-NMR(400MHz, CDC1 ) 5 1. 02(d 

3 

, J=6. 8Hz, 3H, (CH ) CH) , 1. 05 (d, J=6. 6Hz, 3H, (CH ) CH), 1. 77 (se 

3 2 3 2 

p, J=6. 6Hz, 1H, (CH^CH), 2. 91 (d, J=8. 2Hz, 1H, CHOH) , 3. 62(dt, J 
=3. 3, 8. 6Hz, 1H, CHOH), 3. 82 (s, 3H, CO CH ) , 4. 97(dd,J=3. 3, 7. 

2 3 

3Hz, 1H, CHNH), 7. 14 (d, J=6. 6Hz, 1H, NH) , 7. 44-7. 48 (m, 2H, Ar 
-H), 7. 52-7. 56 (m, 1H, Ar-H) , 7. 82-7. 85 (m, 2H, Ar-H) ;HRMS(F 
AB, NBA) C H NO <£>th3Mi:266. 1392 (M + +l). H$mtt:266. 1408. 

14 20 4 



[0070] 



■mm2 



Wb32] 



o o 



tRuCI 2 (S)-BINAP](dmf) n 
H 2 100 ftE 




QH 0 



BzCI (1.13*) 
TEA (3.2a*) r 

THF,fiS,1»*ra 




OH O 



OMe 



OMe 



NH 3 OT8 



NHCOPh 
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2% (2X5©#WO , de : 94%, ee : 22%) 

[0071] ms^j3-ii m&<o&%. 

mi,tc 0 «rfft©ffiffl*tt, SK^*tUT3. 8-4. 6mol%<£>*&K-efcofc 0 X, 
iR^{i2Xa^-^ffT^L7t 0 



Hfc33] 



o o 

I NH-CI 



[RuCI 2 <S)-BlNAP](dmf)n QH O BzCI (1.1SW 9 H 9 

OMe H 2 100« g . nAAm. TEA^SD.vAAq^ 

NH 3 ci _ sot.48«m l i+ 3cj - THF.aia.iwia I {, HC0Ph 



[*4] 





1ft* 


d e 


e e 


No. 


(%) 


(%) 


(%) 


3 *$;-JU/CH 2 Cl 3 


8 0 


> 9 9 


7 0 


4 CH 2 C1 2 


a 8 


9 8 


9 5 


5 n-7Q)V-)\, 


6 9 


9 8 


6 9 


6 n-^nM^-zi/CHaC^ 


9 2 


9 8 


8 2 


7 n-7P;t>-j|//Th7thTO7> 9 1 


9 5 


8 1 


8 i-yaiV-il 


8 1 


9 8 


8 t 


9 i-7P^>-JU/CH 2 Cl 2 


7 2 


9 5 


8 0 


10 


9 1 


9 1 


7 4 


11 (CH 2 0H) 2 


8 4 


9 1 


5 7 



[oo72] mmmi2 

Mfc34] 



0 O H 2 100«S QH O 

^XX OMa [R U CI 2 (S)-BlNAPKdmf) n y-sXA OMe 
l^J ki 3 cT CH 2 ci 2 .50t:. 4 8«™ [^J I +H3cf 

QH O 

BzCI(1.1M) ^ JL 
THF.Sa.USfH) L^J NHCOPh 
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5%.ee:96%) 0 

[a] 26 + 35. 5(1. 07, CHC1 ) ;I4^94-97°C ;IR(KBr) 3545, 3493, 3281, 2 

D 3 

927, 2854, 1739, 1630, 1542, 1363, 1230, 1209cm" 1 ; 

'H-NMR (400MHz, CDC1 ) 5 0. 97-1. 30 (m, 5H, c-Hex-H) , 1. 42-1. 

3 

51 (m, 1H, c-Hex-H), 1. 65-1. 84 (m, 4H, c-Hex-H), 2. 03- 

2. 06 (m, 1H, c-Hex-H), 2. 94 (d, J=8. 4Hz, 1H, CHOH) , 3. 68 (dt, J=3 

. 2, 8. 8Hz, 1H, CHOH), 3. 82 (s, 3H, CO CH ) , 4. 97 (dd, J=3. 2, 7. 6H 

2 3 

z, 1H, CHNH), 7. 18 (d, J=7. 2Hz, NH) , 7. 44-7. 47 (m, 2H, Ar-H) , 7. 
51-7. 56 (m, 1H, Ar-H), 7. 82-7. 84 (m, 2H, Ar-H) ;HRMS(FAB, NB 
A)C H NO GDff IftiilE: 306. 1705(M + + 1). ^SRMilC: 306. 1724. 

17 24 4 

HPLC##f t)"7 A : CHIRALCEL OD-H (^ir/Wb^Xtttfc^th) , 
S®Jt@:n-^^^/i-7 D n^V-^=85/ / '15, «Kg:0. 5mL/^ ( (*^fflJ:2 
R, 3Rffc 11. 2#, 2S, 3Sffc 15. 3ft. 
[0073] m»!jl3 
Wfc35] 



O O OH O 

\ 0Bn (S)-BtNAP-Ru(ll)4.2mol% s^AX^ 

+ NH 3 "CI CH 2 CI 2 .H 2 100»tt.50'C.48l#ra I + NH 3 "CI 



7-/^V#HMT(-^VNT, [RuCl (CH)] (10. 3mg)£(S)-BINAP(27. 3 

2 6 6 2 

mg) *5£OTMF (N, N-^f^*;VA7^K) 400 n L&isa.UW?-*.— 

^u/>o r©is^»»tSrjtt»ufcii, ioo°c-eio^^bfc 0 m&mmommzm. 

W.-£VTtf1t&. 50 o C-C2. 5R#W»BEft*ft3lir, *&£,0>(S)-BINAP-Ru(II) 
*\ ttjtiU-CUfc. 6a (271. 8mg)^igfb^l/^(2. 5mL) mS#U HiBeCUfc& 
, ±l5M^(-T^Vff^bfc^^3.-7T^P^fc 0 (affi^^b^^W^-eo. 5ml 
-C$5fci£U IWHt(^D^7t)^», tRUI (lOOatm) ^-e5O o C{d*5VNT480#^^#b 
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Wb36] 




OH O 
+ NH 3 ~CI 




OH O 
1 NHBz 



OBn 



9 



10 



#f>ttyS:3|fi%SrTHF(7 L h7tKn77» (2. OmL) \zMMlstc a ti&^XBzCU'O 
VV/^nyK) (130 At L) tTKA(hV^/^T^) (440 a* L)^0°CT?^^Px.fc 
o MT?ll^M«#Ufe«, ftfft^^/v-XUt^^vSrJp*., Sa££# 

BMMttU SW^#fc(iiX^:87%(2X@^ff) x de: >99%, ee:96%) 0 
HPLC##f #7 A : CHIRALCEL OD-H (^ir/Wb^Iittfc^tt) , 
^«jtB:n-^i^^/i-^n/V-^= 90/10, ffi&:0. 5mL/^, ^B#W:2 
R, 3R{£ 21. 6#, 2S, 3S#: 30. 3#. 

[a] D 24 + 33. 9(1. 00, CDCl 3 );i»/^95. 5-96°C ;IR(KBr) 3414, 2961, 
2935, 2858, 1749, 1647, 1519, 1192, 1064cm" 1 ; 

'H-NMR(400MHz, CDC1) 6 0. 95(d, J=6. 6Hz, 3H, (CH ) CH), 1. 13 ( 

3 3 2 

d,J=6. 6Hz, 3H, (CH)CH), 1. 71 (m, 1H, (CH^CH), 2. 92 (d, J=8. 4H 
z, 1H, CHOH), 3. 63 (dt, J=3. 1, 8. 4Hz, 1H, CHOH), 4. 99 (dd, J=3. 3, 
7. 3Hz, 1H, CHNH), 5. 23 (d, J=12Hz, 1H, CH -Ph) , 5. 29 (d, J=12Hz, 
1H, CH-Ph), 7. 14 (d, J=7. 3Hz, 1H, CHNH), 7. 34-7. 39 (m, 5H, Ar- 
H), 7. 43-7. 47 (m, 2H, Ar-H), 7. 52-7. 56 (m, 1H, Ar-H), 7. 81-7. 8 
3(m, 2H, Ar-H) ; 13 C-NMR(100MHz, CDC1 ) 8 18. 9, 19. 0, 31. 5, 56. 

3 

2, 67. 6, 78. 9, 127. 2, 128. 4, 128. 6, 128. 7, 132. 0, 133. 4, 134. 9, 
167. 5, 170. 8;HRMS (FAB, NBA)C H NO <Df+#{i: 342. 1705 (M + +l 

20 24 4 

). mWm:342. 1682. C H NO©5£#^IHIf :C, 70. 36;H, 6. 79;N, 

20 23 4 
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4. 10. 28RHB:C. 70. 26 ;H, 6. 82 ;N, 4. 06. 

[0074] HWJ14-16 ^03^m 

Mb37] 

9 ft lRuCl2(S)-BlNAP](dmf) n ? H 9 BzCI(1.W*) QH O 

^^Jk^OBn H 2 10O«E \^Y^-OBn TEA (3.2 a*), 

I NHaCf S0-C.48»#ia I ItH&r THF.Sa.1SfM | T^^" 

[*5] 



No. (m o 1 %) (%) (%) (%) 



1 4 


n - 7QJV-)\, 


4 . 


1 


8 3 


9 3 


7 9 


1 5 


i - ?Ui\J-\\, 


4. 


2 


9 4 


9 5 


7 6 


1 6 




6 . 


2 


8 5 


6 7 


8 6 



[oo75] mmm 17-20 k^p^^ 

jgLfc ft, mm<n®imm-z, ^wkm\^x3. 9-4. imoi%ot5ia^fcofc 0 

^^tt2xmw-^ff-e^b7t 0 

Wb38] 

9 jj [RuCI 2 (S)-BINAP3(dmf) n § H 9 BzCl (1.1H) ? H § 

• NH 3 Cf CHgC^-SOt: I NH3CI" THF.M.IKWI I NHCOPh 

[*6] 



Sffiftl ^J^^BS Jft* d e e e 

No. <B#W) (%) (%) (%) 



1 7 


2 4 


8 8 


> 9 9 


9 2 


1 8 


1 3 


8 1 


> 9 9 


9 8 


1 9 


6 


8 4 


> 9 9 


9 8 


2 0 


3 


5 5 


8 9 


9 8 
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[0076] 

^i^n P x^y((cH ci) ) Ri&mM&iooxxz.^ sj»iw«:3i$iwu:g 

2 2 

2XS(D^f+-e^L7t(ltX^:90%(2XfS'^f+), de:93%, ee:92%) 0 
[0077] HJfi^ij22-32 

Wb39] 

9 9 H 2 100KE QH O BzCI(1.1H«) ? H 9 



ltt3Cr »«,50^,48B*W I +H3C| - THF. S a,1»NI » HC0 

«7] 




22 n — ?ntfJt,& 

23 n -7ntTJUS 

24 n - 7nejUS 

25 t — ??JU& 

26 c 

27 c — <>7JW£ 

28 c — *>y;u£ 

29 c — Mri//u& 

30 c — 

31 c-VfU 

32 c — 



(%) 



CH 2 C1 2 8 8 

CH 2 Cl 2 /n-?n)V-}\, 8 8 
n-^p/V-il/ 5 3 
n-7Q)V-)\, 8 9 
CH 2 C1 2 7 7 

CH 2 Cl 2 /n-^p;V-;u 8 2 
n-7n)V-)\, 8 5 
CH 2 C1 2 8 5 

n~7a)V-)[, 8 0 
CH 2 C1 2 9 4 

n-7m^-JU 8 6 



d e 


e e 


(%) 


(%) 


8 7 


7 4 


6 4 


7 8 


8 1 


5 8 


9 2 


7 9 


9 6 


5 6 


9 7 


9 4 


9 5 


9 5 


9 9 


9 4 


9 6 


5 4 


9 4 


7 9 


9 4 


9 7 



[a] 22 + 14. 8(1. 01, CHC1 ) ;Slll^97-99 < C ;IR(KBr) 3354, 2958, 2867, 1 

D 3 

737, 1629, 1578, 1534, 1254, 1 221cm" 1 ; 1 H~NMR(400MHz, CDC1 ) 6 0 

3 

. 85 (t, 3H, J=7. 2Hz, 3H, CHCHCH), 1. 28-1. 56 (m, 4H, 

3 2 2 

CH CH CH ), 3. 29 (d, J=7. 6Hz, 1H, CHOH), 4. 05-4. 10 (m, 1H, CHO 

3 2 2 

H), 4. 93 (dd, J=3. 2, 6. 8Hz, 1H, CHNH) , 5. 21(d,J=12. 4Hz, 1H, CH 

2 

Ph), 5. 31 (d, J=12. 4Hz, 1H, CHPh), 7. 14(d,J=6. 8Hz, 1H, CHNH), 7 
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. 26-7. 56 (m, 8H, Ar-H), 7. 82-7. 84 (m, 2H, Ar— H) ; l3 C— NMR(100M 
Hz, CDCO 8 13. 8, 18. 9, 35. 3, 58. 3, 67. 7, 73. 1, 127. 2, 128. 2, 12 
8. 4, 128. 7, 132. 1, 133. 3, 134. 9, 168. 0, 170. 3 ; HRMS (FAB, NBA) 
C H NO CDf+^jjt:342. 1705(M + +1). H$iMt:342. 1699. 

20 24 4 

HPLC##Nfe#, #^A:CHIRALCEL OD-H (^ir/Wb^X^tfc5£^*±) , 
^tb^rn^^i^/i-^n/V— ^= 90/10, ffi&:0. 5mL/^, fiM^I^W:2 
R, 3R^ 26. 6#, 2S, 3Sffc 32. 3#. 
R=t-^^V^ 

[a] 22 +23. 9(1. 00, CHC1 ) ;IR(MI (neat)) 3373, 3064, 3033, 2958, 2 

D 3 

908, 2872, 1731, 1644, 1538, 1487, 1177, 1078cm" 1 ; 1 H-NMR(400M 
Hz, CDC1) 5 0. 95 (s, 9H, (CH ) C) , 3. 33 (d, J=10Hz, 1H, CHOH) , 3. 6 

3 3 3 

7(dd, J=3. 2, 9. 6Hz, 1H, CHOH), 5. 02 (dd, J=3. 2, 7. 6Hz, 1H, CHNH 
), 5. 20 (d, J=12. 4Hz, 1H, CHPh), 5. 24(d,J=12. 4Hz, 1H, CH Ph), 7. 

2 2 

10 (d, J=7. 6Hz, 1H, CHNH), 7. 34-7. 40 (m, 5H, Ar-H), 7. 43-7. 47 ( 
m, 2H, Ar-H), 7. 51-7. 55 (m, 1H, Ar-H), 7. 78-7. 81 (m, 2H, Ar-H) 
; l3 C-NMR(100MHz, CDCO 6 26. 0, 35. 4, 54. 5, 67. 6, 81. 1, 127. 1, 
128. 5, 128. 6, 132. 0, 133. 4, 134. 6, 167. 3, 171. 1 ; HRMS (FAB, NB 
A)C H NO ©tr3M£:356. 1862(M + +1). HSM: 356. 1827. 

21 26 4 

HPLC#*f&#, #7A:CHIRALPAK AD(^i?/Wb^X^$c5^±) , &Wl 
m-.n-^D-^/i-^v/SJ—/^ 90/10, mm:l. OmL/^, ^B#Pfl:2R, 3 
R# 26. 8#, 2S, 3Sf£ 17. 8#. 

[a] o 24 + 20. 5(1. 00, CHCl 3 );St^l09-lll°C;IR(KBr)3414, 3342, 2938 
, 2867, 1746, 1644, 1521, 1488, 1195cm" 1 ; 1 H-NMR(400MHz, CDC1 ) 

3 

5 1. 38-1. 88 (m, 9H, c-Pen-H) , 2. 95(d, J=8. 0Hz, 1H, CHOH), 3. 78 
(dt, J=2. 8, 8. 8Hz, 1H, CHOH), 4. 92(dd,J=2. 8, 7. 2Hz, 1H, CHNH), 
5. 21 (d, J=12. 4Hz, 1H, CHPh), 5. 31 (d, J=12. 4Hz, 1H, CHPh), 7. 19 

2 2 

(d, J=6. 4Hz, 1H, CHNH), 7. 34-7. 39(m, 5H, Ar-H), 7. 43-7. 47 (m, 
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2H, Ai— H), 7. 51-7. 56(m, 1H, Ar— H) , 7. 81-7. 84(m, 2H, Ar-H) ; 13 C 
-NMR(100MHz, CDCO 6 25. 1, 25. 5, 29. 0, 29. 8, 43. 5, 57. 3, 67. 5 
, 78. 0, 127. 2, 128. 4, 128. 6, 132. 0, 133. 4, 135. 0, 167. 6, 170. 5; 
HRMS (FAB, NBA) C H NO <Dtf^g:368. 1862 (M + +l). H$ljjjfi368. 1 

22 26 4 

870. 

HPLC##f^#, #^A:CHIRALPAK AD(^t;H^Iit^i), 
fg:n— ^-l^/i-^n/V— 7^=90/10, jfc5£:l. OmL/^, ^#^:2R, 3 
Rffc 25. 2#, 2S, 3S#: 28. 9#. 
R=->^P^.^-V^S 

H&125-127°C;IR(KBr)3403, 2929, 2849, 1742, 1647, 1521, 1483, 1 
21 lcm" 1 ;'H-NMR (400MHz, CDC1 ) 

3 

5 0. 95-1. 78(m, 10H, c-Hex-CH ) , 1. 99(d, J=12. 1Hz, 1H, CHC(OH 

2 

) CHNH) , 2. 78 (d, J=8. 8Hz, 1H, CHOH), 3. 66 (dt, J=3. 2, 8. 8Hz, 1H, 
CHOH), 4. 99 (dd, J=2. 9, 7. 3Hz, 1H, CHNH), 5. 18 (d, J=12. 2Hz, 1H 
, CHPh), 5. 34 (d, J=12. 2Hz, 1H, CH Ph), 7. 17(d,J=6. 8Hz, 1H, CHN 

2 2 

H), 7. 32-7. 56 (m, 8H, Ai— H), 7. 81-7. 83 (m, 2H, Ar— H) ; 13 C— NMR ( 
100MHz, CDCO 6 25. 6, 26. 1, 29. 0, 29. 2, 40. 9, 55. 7, 67. 5, 77. 9, 
127. 2, 128. 5, 128. 6, 131. 9, 133. 5, 135. 0, 167. 4, 170. 8 HRMS (F 
AB, NBA)C H NO 01+^:382. 2018(M + +1). H»ffi:382. 1993. 

23 28 4 

HPLC;9-#f#:#, #7^:CHIRALPAK AD (^V-fe/Wb^XH^^±) , T&Wi 
fgrn-^f-^/i-rn/V— ^=90/10, }ftjg:l. OmL/^, ^H#f^:2R, 3 
R#: 18. 7#, 2S, 3Sf£ 32. 3#. 
R=i/^ n ^f^f-nv^ 

[ctl D 25 + 12. 9(1. 00, CHCU ;IRa« (neat)) 3418, 3064, 3033, 2925, 2 
854, 1734, 1646, 1539, 1190, 1082cm" 1 ; 1 H-NMR(400MHz, CDC1 ) 8 1 

3 

. 24-1. 64 (m, 11H, c-Hep-H) , 1. 76-1. 89 (m, 2H, c-Hep-H) , 2. 79 ( 
dd, J=5. 6, 8. 4Hz, 1H, CHOH), 3. 70(dt,J=3. 2, 8. 8Hz, 1H, CHOH), 
5. 01 (dd, J=3. 2, 7. 2Hz, 1H, CHNH), 5. 18(d, J=12. 0Hz, 1H, CHPh) 
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, 5. 32 (d, J=12. 0Hz, 1H, CHPh), 7. 13 (d, J=7. 0Hz, CHNH) , 7. 32-7. 

2 

40 (m, 5H, Ai^-H), 7. 42-7. 46 (m, 2H, Ar— H) , 7. 51-7. 55 (m, 1H, Ar- 
H), 7. 80-7. 82 (m, 2H, Ar-H) ; 13 C-NMR(100MHz, CDC1 ) 5 26. 1, 26 

3 

. 2, 28. 2, 28. 9, 30. 6, 42. 3, 55. 8, 67. 5, 77. 6, 127. 2, 128. 5, 128. 
6, 131. 9, 133. 5, 135. 0, 167. 4, 170. 9 ; HRMS (FAB, NBA)C H NO 

24 30 4 

(Dff^g:396. 2175(M + +1). ^RMB:396. 2195. 

HPLC##f&#, #^A:CHIRALCEL OD-H (^ir/Wb^X^^tt) , 
^»]t@:n-^drf-^ / /i-^ p ci/^y-7P=90/lO > $Lig:0. 5mL/^, ffiyWIHJ:2 
R, 3R#: 30. 5#, 2S, 3Sf£ 34. 7#. 
[0078] HJSM33-43 

SK^##^!ll^^5tLfc2-^n^^^-l-^h^->^/^=/W2-^y- 

m^=^m<Dmm/ {^m<Dmm+^m.<Dmm/A. 37) xioo 

ftffijfm : HPLC (^?*LC10Avp) , WfcTjypJV'yjrftlfi 
#9-k:L-column ODS Wfc3^itf¥ffiftll!fCTSfcMMfl) *4. 6mm X 250mm +C 
APCELLPAKSCX UG80($o£#*t 0 4. 6mm X 250mm 

|£»jf@:T-feh~hy/k/ lOOmM KHPOIW =2/8 (v/v) 

2 4 

2tftj$:l. 0ml/#. 
^ffi:UV215nm 

21.8£\£/» 23. 4#. 
eett, ^^^^^/Wbbfc^b^^HPLCl?^Wt-ai^^J;«9^:^bfc 0 e 

frtifjjm : HPLC (^^LClOAvp) % JlK^TVy^^S'^tlf 
#^i*:CHIRALCEL OD-H (^ir/Wb^XH^^tt) 
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&$lfg : n— *y-y/>CS7u/<;~- /V=85/l 5 (v/v) 

&fcii:0. 5ml/#. 

^titJ:UV254nm 

fitf$B#M:RflK 11. S# 15. 3#. 
Kb40] 

[RuCI 2 (S)-BlNAP]<dmf>n 




[*8] 













(Eft* 


e e 




N o . 


(kgf.cm' 2 ) 


CC) 


mol% 




(%) 


(%) 


(R xii S) 


3 3 


3 0 


5 0 


4 


s 


9 5 






3 4 


3 0 


5 0 


4 


R 


9 8 


95.3 


R 


3 5 


2 0 


5 0 


4 


R 


9 5 


96.8 


R 


3 6 


1 0 


5 0 


4 


R 


9 0 


97.1 


R 


3 7 


3 O 


9 0 


5 


S 


9 9 


95.1 


S 


3 8 


3 0 


7 0 


5 


S 


9 8 


95.2 


S 


3 9 


3 0 


5 0 


5 


s 


9 7 


96.4 


S 


4 0 


3 0 


5 0 


5 


s 


9 8 


96.7 


s 


4 1 


3 0 


5 0 


0.5 


R 


9 2 


94.8 


R 


4 2 


3 0 


5 0 


0.1 


R 


9 0 


82.6 


R 


4 3 


3 0 


5 0 


0.01 


R 


8 4 







[0079] HJSM44 [Ir(cod)Cl] -(S)-MeO-Biphep-Nal£^<^5§^£o 

2 

Wk4i] 

( lr(cod)CI k. (s)-MsO- Biphep 
O Nal, NaOAc, AcOH.SS, 24 BSW , QH 

Ph XX0 2 Me ] | H2(100 atm) ^ ph ^C0 2 Me 

NH 3 *CT 2 ) PhCOa.EtjN.TOF NHCOPh 

[Ir(cod)Cl] 2 (2. 5mg, 0. 0037mmolK (S)-MeO-Biphep(5. 8mg, 0. 01 
mmo\)RXfBWk1-h})<?J±(2. 3mg, 0. 015mmol) Srifrfto^WCl. OmDKlN 
?Lltf&&&W&WBm (freeze-thawmethod) \Z^fSlHVtc 0 
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57. 4mg, 0. 25mmol), NaOAc(g^^hy^A) (20. 5mg, 0. 25mmol)&0 

wLfZLizAcommm a. 2mL)^7ywv#ffitT-cipifc 0 ^M^itar 

icfcvvc, **JBEl005W3E-eJW^Ufeo 24R*|flJ8l« s Ufc«, R^SS»Srlmol/L 

» (3mL)^^?L, ^t(Dm, PhCOCH^vMVl^nlJK) (35. 2mg, 0. 25mmo 
DRXMt N(by^yVT^) (75. 9mg, 0. 75mmol) &0X:\ZXtiQ%.1t o 

3 

(5mL) , tSfPm#7K (5mL) , IS?n£:fefoKT?JlH#Cifei£U f&fomWtrh])VJ*iZ.X&. 

7>r— (20g, B^gft^yW:n-^^^=l:2)^«fcoTiRSS5iU N— <^yV/W£(57 
. 8mg, 0. 19mmol, 77%, >99%de, 89. 6%ee) SHft6fe@fr"C#/t 0 
'H-NMR (400MHz, CDC1 ) 5 ;3. 79 (3H, s), 4. 56 (1H, d, J=5. 6Hz) , 5. 
24 (1H, dd, J=3. 6, 6. 8Hz), 5. 40 (1H, dd, J=3. 6, 5. 6Hz) , 6. 87 (1H, br 
d), 7. 2—7. 4(5H, m, Ar-H) , 7. 4—7. 5(2H, m, Ar-H) , 7. 5—7. 6(1H 
, m, Ar-H), 7. 7—7. 8(2H, m, Ar-H) ; 13 C-NMR(100MHz, CDC1 ) 5 (pp 

3 

m)52. 6, 59. 4, 75. 1, 125. 9, 127. 1, 128. 0, 128. 3, 128. 6, 132. 1, 1 
33. 0, 139. l;FT-IRv (KBr):3338, 1744, 1644, 1525, 1229, 1173, 6 

max 

93. ;FABMS(NBA)m/z:300(M+l); 

HPLC##f&#, #7A:CHIRALCEL OD-H(^i?/Wb^X||tfc5&£c*±) , 
^ibfI:n-^1f>V / i-7 P czyV— ^=85/15, jftJt:l. OmL/^, 0HWW:2 
R, 3R{fc 8. 6^-, 2S, 3Sf£ 12. 0#. 
[0080] HJg^(j45-49 

»0^i{b^),iiS, ?l.S^.O ? S/^0#^^Mbfc*^^^«M4 
4^IH#(D^f^m-t^J: | 9> g &4fe«r«3irUfc, Wte2XS^f+T^Uc 0 
ttflfcOteflf *«U S»^L-C-Cy^A^fflfi{i3mol%T^^, (S)-Me 
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Hfc42] 

l litcod)CI ] 2 , <s)-MeO- Biphep 
O 3»«{t^«5. OH 

ph A^C0 2 Me 1) AcOH,H 2 (100ftg) p^AyCOz^ 

NH 3 + Cr 2) PhCOCI.Et3N.THF NHCOPh 

[*9] 



N 0 . 


3 vmt&m 
mm & 




ft 




(h) 


(%) 


d e 

(%) 


e e 
(%) 


4 5 




0 




1 




3 


7 9 


> 9 9 


7 7 


4 6 


TBAI 


2 




1 




2 4 


7 7 


> 9 9 


8 7 


4 7 


KI 


2 




1 


mm. 


2 4 


5 7 


9 6 


8 7 


4 8 


Nal 


2 




1 


4 0 


2 4 


7 9 


9 6 


8 7 


4 g 


TBAI 


1. 1 




1 




2 4 


8 3 


> 9 9 


8 7 



[0081] HJfe#l49-56 

ntV^^r, j3 -Napf* j3 --ty^/V^, TBAIW:, 3^{brh7n-7'f ^7^^ 
Wb43] 

[ lr(cod)C1 ] 2 , (s)-WteO- Biphep 

O 3 Vmit&to, AcONa QH 

pJLxCOzMe 1 > AcOH, HaQOOttff) R A s X0 2 Me 

NH 3 + Cr 2 ) PhCOCl. EfaN. THF NHCOPh 
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DSno] 





R 




urn 




4X4* 


d e 


e e 


N o . 




MM 


CC) 


(h) 


(%) 


(%) 


(%) 


4 9 


p-OBn-Ph 


TBAI 




4 8 


5 1 




9 0 


5 0 


p-Me-Ph 


TBAX 


mn 


4 8 


6 4 


> 9 9 


8 6 


5 1 


p-OBn-Ph 


Nal 


3 0 


9 6 


6 4 




9 3 


5 2 


p-Me-Ph 


Nal 


3 0 


9 6 


7 6 


> 9 9 


9 4 


5 3 


m-Me-Ph 


Nal 


3 0 


9 6 


9 3 


> 9 9 


8 7 


5 4 


0-Nap 


Nal 


3 0 


9 6 


9 5 


9 7 


8 6 


5 5 


p-Br-Ph 


Nal 


3 0 


9 6 


8 7 


> 9 9 


7 5 


5 6 


i-Pr 


Nal 


3 0 


9 6 


5 0 


> 9 9 


8 2 



[0082] HMM57-74 

A J^/— /V 

B n-^n/V— )V 

C i-^P^V—A' 

D /^V— /V:^Vif>-=l:2 

E n-^nz V-^: fb7tKD77y = 1 : 2 

F i-:/nyV— Bi=l;l 

G ^h7fcKo77^:BlFift=l:l 
H S?l& 

X> Phtaft, ^^/W^K^s^b, TBABte, J|^h7n-;/^TV^~!7.^£ 
Mb44] 

q [lr(c«J)CI]2.(8)-BINAP q H 

ph X^C0 2 Me 1 ) muto. BflBffi, H 2 ph A^C0 2 Me 

NH 3 + Cr 2) PhCOCUEtaN.THF NHCOPh 
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[*U] 



N o . 




mm 


to 

fit 


mmm. 
mm 


a 


atm 


(h) 


(*) 


d e 
(%) 


e e 
(%) 


5 7 


A 




0 




0 


100 


48 


87 


86 


41 


5 8 


B 




0 




0 


50 


48 


84 


88 


50 


5 9 


C 




0 




0 


100 


48 


83 


88 


58 


6 0 


D 




0 




0 


50 


48 


81 




40 


6 1 


E 




0 




0 


100 


48 


37 


92 


66 


6 2 


H 




0 




1 


100 


48 


83 


98 


69 


6 3 


H 




0 




1 


100 


48 


79 


>99 


69 


6 4 


H 




0 




1 


100 


3 


90 


>99 


69 


6 5 


H 




0 


Wt&yy^-^L i . i 
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3 


66 


98 


68 


6 6 


H 




0 




1. 1 


100 


3 


58 


>99 


69 


6 7 


H 




0 




3 


100 


3 


79 


96 


68 


6 8 
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0 
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100 


48 


58 


86 


57 


6 9 


G 
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100 


48 


57 


97 


54 


7 0 


H 
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2 




1 


100 


3 


79 


>99 


69 


7 1 


H 


TBAI 


2 




1 


100 


3 


32 


>99 


78 


7 2 


H 


TBAI 


2 


MH"WMi 


1 


100 


12 


65 


>99 


79 


7 3 


H 


TBAI 


2 




1 


100 


24 


70 


>99 


79 


7 4 


H 


TBAB 


2 




1 


100 


24 


65 


>99 


75 



[0083] MMM75 

K«M g WWStf&fc. (HX^:85%(2X^tf-)> de: >99%, ee:71%) 

[oo84] *»Mm«to, m'mm<D*m&tvx^mx»&%ft¥ft'\±t3-tvv*is 
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[1] 5£(1) 

Hfcl] 



{ss^r'^c T/v*;vmmc T;v*;vm*c %mmmm%mmmi-z. 

1-20 1-20 4-12 

1-6 1-6 1-6 

1-6 

1-6 

1-6 1-6 

1-6 

4-12 1-6 
1-6 1-6 1-6 

1-6 1-6 1-6 1-6 

4-12 

£;ft/C^-Ob£V\ )Tfi«^«m$nTV^J:v\ ]XteCONR 4 R 5 (:£if, R 4 RT3 

1-6 

1-20 1-20 4-12 

nyVJ^.C T^/i^C T/^^fv-S.C r;v^^;vm=^;vm, c 

1-6 1-6 1-6 1-6 

1-6 

1-6 1-6 

1-6 

4-12 1-6 
1-6 1-6 1-6 

«CONR 4 R 5 , R 4 S.t^R 5 fi, ^r^Mi^LT, 7kf!f jj^X J2C T/^/VS 

1-6 
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[5] ffi^mMmWWmM<Dm®&m<Dffim$RuHX l (R 3 -BINAP) ,RuX 2 (R 3 -BIN 

2 2 

AP)3mRu CI (R-BINAP) (Et N) (5£<K R 3 -BINAPteffffE:&(4)Til£tL5 

2 4 2 3 

■ettCK CIO , BF % PF % OCOCH , OCOCF , OCC— t-BuXttOSO CF %M 

4 4 6 3 3 2 3 

5fe-fS/5 s > m.^mt, N, N-i/^;V7fr;VJ±T^\ A1C1 > SnCl , TiCl 

3 4 4 

[6] BUlSii»3S^VIII^(DS^^McD^ft:^SRuX 2 (R-BINAP) OCT, X 2 &t>*R 3 - 

2 

BINAPttlWIBfclRlC*5feSr**>b, SSltfleWu N, N-^^/jvWAT5;K> ^^if 
^, A1C1 , SnCl , TiCl XteZnCl t?3E^BBffi$*VTV^<tV\ ) T?fc53||jfc^5 

3 4 4 2 

[7] N, N-^^/U^^AT^KX^-O-ifV-m^iaiS^^LfcRuX 2 (R-BINAP) (5£ 

2 

<K X^ClSr^U R 3 -BINAPfiMIBtlRlCE5fe^«^i-o )«rfflVV5»3&3C6fc: 

aSR-BINAP(R 3 -BINAPtt, jt&1E£IPlCS!Jfe&*;bi- 0 )Xi*5£(5) 
Wb4] 




(5) 



1-6 

1-6 
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[ii] Wfa3fe^tt2M^7>f^@a^^gfiB^(5)T^$tts>fb^-efe5it^:igio 

[12] Wf|Bffl»*S^^iSO^A«©^Sr1HJft-t-SI», [Ir(cod)Cl] (:CT,codte 

2 

[13] MIE^^^r*fc5ft^l-12^^^>l«^|E^^^tti3-tKn^iX- 
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